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A BENCH SHAPER. 


CHARLES H. FARNHAM. 


The amateur mechanic who wishes to do much of I have attempted to do, and am making very satisfac- 
anything in metal working, generally has more or less __ tory although slow progress, asthe time available for 
work which calls for the use of a shaper, or at least this.work is not large. Believing that other readers 

of AMATEUR WORK may be in much the same position 

: as myself in the matter of too! equipment, I will give 

a description of the work as it proceeds, together with 
the drawings necessary to illustrate it. 
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PLAN OF SHAPER. 
which could be most easily or best done upon one. From an examination of the drawings accompauying 


The purchase of such a machine, even of the smallest this chapter, it will be seen that this machine is de- 
size, means more expense than most amateurs can af- signed to rest upon a bench and be driven by hand or 
ford, so the only other solution is to make one. This power, but it can also be fitted to a pedestal for foot- 
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power drive. An object kept constantly in mind when 
designing was the dispensing wherever possible with 
machine work which could not be done upon a 10 inch 
screw cutting lathe. All the bearings for traverse 
motions, therefore, are babbitted, and the gibs or sim- 





stock size, and can be obtained at small cost at any 
large gear cutting place. 

The travel of the ram is about 7 in,; the traverse 
feed abont 8 in., and the drop of the table will allow 
of about 8 in. under the tool. This capacity, while 
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SIDE SECTIONAL VIEW OF SHAPER. 








ilar bearing surfaces are made from flat dram steel, 
with the exception of that. on the ram, which will 
have to be done outside on a planer. This will not be 
an expensive matter, nor will the cutting of the teeth 
in the large gear J. The pinion for this gear is a 








not large, is ample for most needs of the amateur. 
The traverse feed of the table is not shown in the il- 
lustrations given at this time, but may be automatic 
or by hand as desired. The screw for this feed works 
through a box bolted to the back of the table, the 
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ends bearings on the stand being located after the box 
is in position by placing the table at one end and then 
at the other. As the vertical feed is generally small, 
this will be in hand feed only. 

The ways for the vertical feed are made from flat 
bar steel, fastened to the stand with screws, the heads 
being countersunk. ‘The outer edges of the ways pro- 
ject so as to give bearings for the gibs of the table 
which are made inthe same way. The space between 
the faces of the ways on the stand and the table are 
babbitted, as shown by the heavy black places in the 
drawings which represent babbit metal. 












































ff ‘ 

NI 
! 

N 

N 

N 

N 

‘| 

N 

N 

N NN 

N 

N \\ 

N L £26. 2. 
Y +, F. 

N WI C.44, F 

N 

Ny ' 

N 

N 

N 

WY 

4% 

4 

Z 

7, 

4 

Z 

Z 

Zg 

Z 

Z 

4% 

Z 

4% 

4% 

Z 

VA ‘ 

Z 

Z 

Z 

A 

) BI 

y 

Z Oo ec le 

B--| -l-¥-h teat 














Ne 


FRONT SECTIONAL VIEW OF SHAPER. 





The table has holes cored in it so that slots can be 
cut by the machine itself, when assembled, and of 
course tbe facing off of the table will be done inthe 
same way. Most of the finishing of the tool holder 


will be done upon the lathe, although I may make a 
temporary holder, and with that make one nicely fin- 
ished on the shaper. 

The stroke of the ram can be adjusted by the stud 
b, Fig. 2, access to which is had through the door in 
the side of thestand. The lever LZ gives a quick, posi- 
tive motion to the ram, and the wearing parts, if kept 
well oiled, will last a long time. . 

The bearings for the driving shaft and also for the 
stud s are also babbitted, but the bearings for the 
shaft c at the foot of the lever Lare drilled. The lever 
Lis made from a piece of flat bar steel, and wil] be 
described in detail with the other parts as the work 
proceeds. Additional drawings with dimensions will 
be given when needed, so that anyone desiring to make 
the machine can follow the work with. no difficulty. 
When the patterns are completed and castings obtained 
therefrom so that the cost can be determined, I will be 
pleased to get sets of castings for anyone desiring to 
make up a machine, but at present writing cannat give 
an estimate close enough to warrant quoting prices. 
The subsequent parts of the description may also be 
more or less irregular, owing to the reasons before 
stated. 


MICA MINING IN INDIA. 


Mica mining in Indixis done by coolies, both men 
and women, whose wages average three annas, 4 cents, 
a day for the men. and 6 pice, 2 cents, for the women. 
The former act as miners, and the latter take the place 
of trammers and pumps in acivilized mine, sta: ding 


‘or sitting in double line on ladders and in the pas- 


sages, and passing earthern pitchers full of water and 
baskets containing excavated matter from ore to an- 
other. Inthis way it may require as many as seventy 
women to remove the water from a mine not 35 ft. in 
perpendicular depth, though of course the actual line 
is considerably longer. The shafts are usually built 
on an incline, and sometimes have a diameter of 15 ft. 
to 20 ft ; but most are just big enough to allow several 
pairs or miners to get in and wield their hammers in a 
cramped position. The tools used consist of a drill, a 
chisel and a hammer, the drill and chisel being used 
alternatively, and the miners working in pairs, one to 
hold and one to drive. As explosives are not used, it 
does not pay to carry the operation into the hard rock 
except where il is very rich, andin this case the an- 
cient fire-breaking method is employed. Some of the 
larger mines run toa depth of 100 ft., and a few even 
to 150 ft. Imthese cases small vertical ventilating 
shafts, about 2 ft. in diameter, are put down to venti- 
ate the inclines, and serve as means for raising the ex- 
cavated material, for which purpose they are provided 
with small wooden lifts, called lathes. 





Have you sent for the new premium list ? 
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INDUCTION COIL MAKING FOR AMATEURS. 


FRANK W. POWERS. 


I. Apparatus Needed—Waxing Can. 


The amateur electrician, and especially the one 
interestel in wireless telegraphy, soon reaches a 
point in his work when the desire becomes pressing 
for a spark coil of more than toy proportions and ca- 
pacity. To experiment with X-ray tubes or send 
wireless messages several miles requires a coil giving 
substantial spark of several inches in length. A de- 
scription of how such coils can be made will be given 
in this series of articles, and the reader is assured that 
anyone using proper care and following these direc- 
tions need have noapprehension that the result will 
be other than satisfactory, and the expert can produce 
results. 





It is assumed that those working from these direc- 
tions are fully informed as tothe principles of coil 
construction, and have also determined the capacity 
and dimensions of the coils tobe, made, and desire 
only the information necessary to enable them to do 
the work so that the results will be equal to those de- 
sired. 

As perfect insu‘ation is one-of the most important if 
not the’most important, feature necessary to the prop- 
erand continuous working of a coil, the way this is 
secured will first be considered. Paraffine wax is one 
of the best substances yet discovered for insulating 
purposes, is easily applied and remains effective except 
in the hottest climates. A mixture of 4 parts paraftine, 
1 part beeswax and 1part resin is excellent; the pro- 


portion of beeswax being increased if the coil is to be 
used outdoors in cold or moist weather. Shellac var- 
nish has the disadvantage of being extremely difficult 
to remove if for any reason the winding has to be un- 
done and rewound. But whatever substance is used, 
it is quite necessary that all spaces be filled to satura- 
tion, and this includes the cotton or silk covering of 
the wire. 

The method and utensils for applying the wax to 
the wire used in the secondary winding will now be 
described. While silk covered wire is preferable to 
cotton covered, as the covering is thinner and there- 
fore allows more turns of wire to be wound within the 


Section 
Former 


inductive influence of the primary, the additional cost 
inclines many to use the cotton covered. Both kinds 
of the fine gauge used, (No. 34 for wireless and No. 36 
for X-ray) come coiled upon spools, which have holes 
through the center permitting them to be mounted 
upon rods when winding. 

Our apparatus requires, therefore, a holder for the 
spool of wire, a receptacle P for the paratfine wax, 
which is kept warm by a water bath W, a lamp L and 
stand S for heating the water, a rigging F, G, H, run- 
ning the wire from the spool into the wax and out 
again and thence to the section winder. The latter 
device will be described in the next chapter, and is 
simply mentioned at thistime sothat in getting out 
the board upon which the parts are to be mounted, the 
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proper size may be provided. A thick, flat board D 
about 24x15 in. should be obtained for this purpose. 
If the winder isto be run by the treadle wheel of a 
sewing machine, and such an arrangement is a very 
good one, some way of clamping the board to the ma- 
chine table must be provided, or what is better, a 
table made of the same height as the machine with 
some device for fastening securely together. 

By having a table, the work of getting the parts to- 
gether foran evening's winding, and removing them 
afterwards, is greatly simplified, as the only adjust- 
ments necessary before beginning operations is to se- 
cure the table to the machine and connect the belt. 

By referring to the sketch the arrangement will be 
quickly learned. The heating utensils for the wax re- 
quire atin can forthe wax, L, which is supported by 
projections P at the top in a larger can W holding the 
water. This can should have a wire handle for conve- 
nience inhandling. It is also supported above the 
lamp by a stand S, which can be made from a cover by 
cutting out a large round hole and then soldering on 
four legs made from strips cut from another can. As 
a suggestion as to sizes,the can forthe wax may be 
the size used for canned peas or corn and the can for 
the water the size used for tomatoes, or a2-lb. coffee 
can. 

On the can for the wax solder three lugs p, made 
from tin strips, the outer ends being turned over about 
+ in. and forming a loose fit over the edge of the water 
can. These are to prevent the wax can from shifting 
about. 

The lamp Lis asimple alcohol lamp made from a 


short bottle with a wide mouth, like a vaseline bottle 
a short piece of quiil from a hen feather for the wick 
tube and acork. Borea holein the cork, forming a 
tight fit for the quill. The wick can be made by twist- 
ing up several strancs of soft cotton twine. Use grain 
alcohol. By first heating up the water and wax ona 
stove, the small lamp will supply sufficient heat to 
keep the wax fluid. 

The frame for holding the spool] containing the wire 
is made from two upright pieces G at the top and two 
pieces H descending therefrom which at the lower 
end holds the wheel B over which the wire runs in its 
passage through the wax. The principal requiremeut 
is that it shall be firm and the shafts fairly evenso the 
spools A, B, C, will run evenly. A cross piece K con- 
necting the two uprights is also ahelp. The three 
wheels for grinding the wire through the wax were 
made from small spools, those termed ‘‘ twist *’ spools, 
in which V-shaped grooves were cut with a sharp 
knife and smoothed up with a file. The shafts upon 
which they were mounted were made by cutting off 
wire building nails of about 4 in. diameter. By con- 
sulting the drawing no difficulty should be expetri- 
enced in constructing the parts mentioned and getting 
them into working order. Be sure and allow sufficient 
room between the top of the cans and under side of 
the frame so that the cans may be lifted from the 
stand, which is necessary in order to clear the lower 
guide wheel and frame. The winder will be described 
in the next chapter. In anticipation of it readers who 
are without a turning lathe should obtain a polishing 
head; one costing from 75 cents to $1.00 will answer. 


A VILLAGE TELEPHONE EXCHANGE. 


LAWRENCE V. STEVENS. 


IV. Running Lines—Passing Partitions. 


The construction of telephone lines, particularly in 
Jefferson, must not be considered as the mere fasten- 
ing of wires to almost any kind of pole or tree simply 
because it was previously stated that for the sake of 
economy trees would be used where possible in place 
of regualation poles. 

Wires must be placed where they will not interfere 
with highway traffic, or be likely to fall tothe ground 
should upper limbs break off and strike them. The 
cost of such poles as will be required for street cor- 
ners, etc., will be about as follows: Thirty-five foot 
poles $3 each; 30 ft. poles, $2.50; 25 ft. poles, $2; these 
prices are for Western grown chestnut stock. Great 
care must be taken that line wires do not chafe against 
tree trunks, which would ground the wires on stormy 
days and interfere with ringing ‘‘ central,’ as the sys- 
tem selected, it will be recalled, uses a ground button 
for this purpose. Wires passing over roofs sbould be 
drawn tightly so that the sag will not bring them in 


contact with the ridge-pole. Where there is any like- 
lihood of striking, a glass insulator must be provided, 
and the wires securely fastened thereto. 

When the line wire is brought to the point of en- 
trance of a building, two heavy glass insulators must 
be placed and the wires fastened with extra strong tie 
wire, and soldered tothe bare ends of heavy rubber 
covered or okonite No. 18 wire which serve as entering 
leads to the house. The entering wires must be at 
at least 6 in. apart. After the entering wires are 
brought through the outer wall into the room or cel- 
lar as the case may be, they are connected to a pair of 
protectors which, in general design, are similar to the 
lightning arrestor mentioned in a previous chapter, 
inasmuch as they are fused against strong foreign cur- 
rents, and also provided with carbon grounding blocks 
for the same purpose. These protectors are sometimes 
made of wood, but the more modern types are of por- 
celain and cost at wholesale 16 centsper set. The 
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ground wire for these protectors must be of heavy rub- 
ber covered or okonite wire gauge No. 16, and the 
grourd connection must either be made upon a water 
pipe or by means of acoil of wire or plate buried in 
moist earth, in which latter case the ground wire 
would pass out of the building by a third hole at least 
one foot from the other two. The absolute importance 
of proper installation of this protector should be im- 
pressed upon the workman. Lightning which strikes 
upon the wires at distant points is often the direct 
cause of fires in factories and dwellings a mile distant, 
where protectors were not provided or were neglected 
by the owner, carbons being poorly installed or the 
grounc wire improperly grounded or broken uninten- 
tionally after being correctly installed. 

The location of the instrument upon the wall hav- 
ing been decided upon, instrument wires must now be 
placed between that point and the protectors. Upon 
dry walls wire which ia styled ‘‘ paired brown okon- 
ite’? may be used, and this in preference to the ordi- 
nary waxed annunciator, as it has better insulating 
qualities, lasts longer, and is less liable to corrosion. 
This wireis tackedtv the woodwork with ordinary 
short staples or double pointed tacks, great care being 
taken not to place a tack over two wires or allowa 
tack to cut into the adjoining wire while driving it. 
The instrument wire should be neatly taped where it 
passes through walls and floors, and where iron work 
is passed the wires should be protested by much 
heavier taping or by circular loom, which is a special- 
ly prepared tubing used generally for the purpose’ 
Tnere is no objection to using tape, if generously and 
properly applied. Only enough tacks should be used 
to secure the wires to the walls. Too many tacks in- 
increase the probability of crosses and grounds. 

In placing the instrument upon the walls the trans- 
mitter arm should be perfectly horizontal, and the 
transmitter at proper height for the users’ lips, as con- 
tinually tipping the transmitter up or down greatly 
affects the transmission. The ground wire from the 
instrument may be connected tothe same ground as 
was used forthe protector ground, but must not be 
connected to the protector wire before it reaches the 
ground connection. 

In wiring cellars and damp places, a better grade of 
insulated wire must be used, also porcelain knobs used 
to keep the wires clear of moisture. It is customary 
in many installations to have the entering wires 
brought into the cellar and the protegtors placed on 
one of the beams near the point of entrance. The in- 
strument wires then start at the protectors and pass 
along the beams to the room where the instrument is, 
if on the first floor, and brought up through a small 
hole bored for the purpose. In many respects this is 
the best way to install, as the protectors are easy of 
access yet out of sight. 

In the next chapter will be given a list of telephone 
troubles which occur in general telephone practice 
and which are easily cleared by the subscriber. Prin- 





cipally among these are the difficulties attending run- 
down batteries after !ong use and the methods of test- 
ing for same; the testing of grounds which may swing 
in after storms, and the maintenance of the central 
switchboard and the station instruments. 


COAL FOR JEWELRY. 


Coal as an ornament in jewelry is being used in Ja- 
pan. According to the ‘‘ Horological Journal,” only 
the hardest and most perfect of the bits are used, and 
the workers in coal from whom the jewellers obtain 
their supply make a practice of saving for them cer- 
tain pieces, often not more than two or three of the re- 
quired quality being found each day. Of course, this 
black diamond jewelry is very inexpensive, but at 
the same time it is pretty and anovelty aswell. A 
very general use made of these pieces of coal is for or- 
namental settings in the headsof sticks and umbrellas; 
they are used in combination with silver or brass rims, 
and sometimes shells and tiny pieces of brass are 
worked into the general design with an effect that 
is distinctly Japanese. Ornamental corkscrews with 
pieces of coal set into the handle are novelties that 
serve as souvenirs of Japan, and necklaces, rings, trin- 
kets and chains are also manufactured with settings 
of black diamonds. A curious trinket purchased by a 
recent traveller in Japan was a link chain cut out of 
solid black coal, each link being perfectly formed. Al- 
though the tools used are of the rudest construction, 
the process of attaching these bits of coal is not a dif- 
ficult one as done by the Japanese. After grinding 
out the base to the necessary size it is covered with a 
coating of an elastic cement, alsoa Japanese product, 
and the piece of coalis inserted. When the composi- 
tion hardens, the coal is very firmly held in place. 


For grinding high-speed steel, nothing is quite so 
yood as a well-selected wet sandstone, thetools being 
ground upon it by hand pressure. Mr. Gledhill states 
that where emery wheels are used it is advisable to 
grind the tool to shape before hardening; this grinding 
may be done mechanically. By so doing the tools re- 
quire but little hand grinding after hardening, and 
only slight frictional heating occurs, so that the tem- 
per is not drawnin any way, or the cutting efficiency 
of the toolimpaired. When the tools are ground on a 
wet emery wheel and undue pressure applied, the heat 
generated by the great friction between the tool and 
the emery wheel causes the steel to become hot, and 
the water playing on the steel whilein this heated 
condition, tends to produce cracking. 


‘* A fellow that is always kicking hasn’t time to do 
anything else.”’ 
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A 9-FOOT ROWING OR 12-FOOT POWER TENDER. 


CARL H. CLARK 


II.. Setting up Frame—Planking. 


As a boat of the present type is of rather light con- 
struction, it is necessary to make some kind of frame- 
work to hold the several parts in place while they are 
being fitted and fastened together. The boat, after 
completion, is, however, very strong and rigid. 

As will be seen, the backbone of the frame consists 
of a wide board A, Figs. 2 &3,to which the moulds, 
stem and stern board are fastened. The present ex- 
planation refers to the 9-foot boat. Returning to the 
original sheer plan as laid down on the paper, a line 
is drawn parallel to the line of the underbody and at 
a distance of § in. inside of it, this § in. being the total 
thickness of the keel, the line of the underbody being 
shown by a Fig. 2, and the inside line just drawn by b. 
This line ) gives the shape to which the lower edge of 
the board A is to be shaped to fit inside of the keel. 
This board should be about 10 in. wide, fin. thick, 
planed on both sides and without wind. It should be 
carefully fitted to the line b. A series of notches, as 
in Fig. 2, are cut in the lower edge; these are 2 in. 
long and } in. deep and are located one at each mould 
and two between, making them spaced 6in. apart. 
They are for the purpose of passing the frames through 
before the forms are taken out. At the after end the 
board A is cut off at the proper length and angle to fit 
inside of the stern board, and the corner brace C is 
nailed on to give better fastening. The stern board 
being 3 in. thick, the after edge of the brace C should 
be 3 in. inside of and parallel to the line of the after 
end of stern. At the forward end it is cut back about 
14 in. inside the line of the stem so as to fit inside of 
the stem and admit of the latter being fastened to it. 

The stem is of oak and may be either cut froma 
natural crook or bent to shape. It extends a few 
inches aft of No. 1 mould and is 2 in. thick and 1} in. 
wide; this means that a 2-in. thick plank or knee will 
be required. If sawed out of a plank a natural crook 
knee should be obtained, as cutting from an ordinary 
plank will give a cross grain which has little strength. 
It will probably be impossible to obtain such a crook 
in one piece, so a joint or splice can be made as shown 
at d Fig. 2. The contour of the stem should be shaped 
accurately to the lines as laid down. 

If desired the stem may be bent to shape from a 
straight piece; to do this a form of the inside curve of 
the stem must be made and fastened solidly down to 
the floor. The stock in this case should be unsea- 
soned, and then bent around the form and held in 
place by blocks of wood nailed to the floor and wedges 
driven in between them andthe stem. It should be 
left in place for some time after it appears to be dry, 


as there must be no possibility of its straightening 
out. Even then it should have a brace nailec across 
the ends to hold them exactly in place. The stem 
should in either case be left afew inches long at the 
upper end. 

When the stem is done, it and the board A should be 
laid in place on floor, exactly to the proper lines, and 
a line drawn on the board around the inside face of 
the stem; the board is then cut out tothe line to letin 
the stem, which should be fastened to the board in ex- 
actly the right position. This is for the purpose of 
holding it steady during building. 

The inside keel is of oak, 34 in. wide # in. thick, a 
piece about 7 ft. 6 in. long being required. It is bent 
around and fastened to the board A, being, of course, 
placed so that the center lines of the two agree. The 
best way to fasten this keel piece to the board will be 
by small cleats fastened inthe corner between the two. 
It must not be fastened through, as then it could not 
be released after the outer keel piece is in place. It 
should, however, be fastened with brass screws to the 
lower end of the stem, which, as shown in Fig. 2, is 
cut out to receive it; the overlap should not be less 
thau 6in. The outer keel piece is of oak also, tin. 
thick and 13 in. wide, and about 7 ft. 6in. long. It is 
bent around outside of the inner keel, care being 
taken to have itin the middle of the latter. It is fas- 
tened to it with gin. brass flat-head screws. At the 
forward end it isin turn let into the stem, extending 
2 in. or more forward of the inner keel to allow fas- 
tening it directly to the stem. Care must be taken 
that these kee] pieces lie evenly and smoothly on the 
board A, as any deviation will cause the boat to be 
unfair. 

The stern board is of either oak or mahogany gotten 
out to shape in the same manner asthe moulds. The 
after side only must be cut to size as, owing to the ta- 
pering of the boat at the stern, the forward side will 
be larger and bevel towards the afterside. About gin. 
should be allowed for this bevel, which need be only 
approximate at present. The upper edge of the stern 
board should be left about 3 in. higher than neces- 
sary and trimmed off after completion. The center 
line should be drawn on the stern board for use in set- 
ting up. As will be noted in Fig. 2, the sternboard 
sets on top of the outer keel piece, and extends down 
past the inner keel, which is cut short enough to butt 
against it. The sternboard must be carefully adjusted 
so that its center line and that of the stem are in line. 
This may be done by sighting past the stem at the cen- 
ter line on the sternboard, or a line may be stretched 
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from the center of the sternboard to the center of the 
stem and this line sighted by the edge of the board A. 
When it is adjusted it may be fastened by a screw 
driven up through the outer keel, and by about three 
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screws driven temporarily into the end of the board A 
and the brace C. 

The moulds having been made as before described, 
they should be fitted to the sides of the board A as 


shown in Fig. 3. The moulds are sawed at the center 
line, a piece just the thickness of the board A being 
taken out; they are then to be fitted to the sides of 
the board. As shown in Fig. 3, they are cut out 
around the inner kee) piece; but must not be cut too 
low, as the keel piece will be leveled slightly as shown 
in Fig. 3. The moulds are then to be fastened to the 
sides of the board A with corner cleats as shown. In 
setting these moulds, Nos. 1, 2 and 3 are set with their 
after faces on the mould points, while Nos. 4 and 5 
have their forward faces on the mould points; this is 
in order to allow them to be bevelled off to the proper 
angle and yet retain the proper shape. As before sug- 
gested, the moulds should be left about 3 in. above the 
sheer mark. Thecrossbar at the top should also have 
the middle point marked on it and also the sheer 
heights. The moulds should be adjusted so that they 
are square horizontally with the center board, and also 
vertical, and that the middle points marked on the 
cross braces are allin line between the center of the 
stem and the center of the stern; when this is accom- 
plished a piece of board about 34 in. wide is nailed 
along across all the braces as shown ate, Fig. 2. A 
piece of thin board should also be bent around and 
fastened to all the moulds and to stem and stern as f, 
Fig. 2. 

With the fastenings thus described the form should 
be so stiff that it can be lifted about and turned over 
with no possibility of springing out of shape. It may 
thus be worked upon either side up as may be most 
convenient. 

The next step will be to bevel off the edges of the 
moulds so that the plank will lie evenly upon them. 
A limber batten should be provided slightly longer 
than the boat; it is bent around the moulds and the 
corners of the latter are planed off until the edges all 
bear evenly against it. The sternboard is treated in 
the same manner. The stem is also bevelled off, leav- 
ing, however, a flat place on the forward face about 
2in. widefor the stem band. The underside of the 
inner keel piece is also bevelled to the angle of the 
moulds to allow the plank to lie evenly. Where the 
outer keel joins the stem, the former should be ta- 
pered off gradually to the taper of the stem. In all 
this work care must be taken to put no fastenings 
where they cannot be gotten at from the inside, as the 
forms remain in place until the boat is nearly com- 
plete and any blind fastenings will cause much trouble. 

As before stated the size and description applies to 
the 9 ft. boat, the corresponding sizes for the 12 ft. 
boat are as follows :— 

The board A should be about 12 in. wide and { in. 
thick, fitted to a line 1 in. inside of linea. The notch- 
es should be 2 in. x § in., one at each mould and three 
between, making the spacing 6 in. as tefore. The 
sternboard is lin. thick. The stem is 2} in. thick and 
2in. wide. The inside keel is § in. thick and 4 in. 
wide. The outer keel is $ in. thick and 2 in. wide. 

The planks are } in. thick, of either pine, cedar, 
spruce or cypress. It should be in lengths of about 10 
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feet to enable each plank to consist of orily one length. 
The stock in any case should be straight grained, free 
from knots and well seasoned. The plankingina boat 
of this type is far easier to fit than in the case of a 
boat which is to be calked, as the plank is not only 
lighter, but the seams do not require to be asclose and 
well fitted. The top streak should be of oak about 
fin. thick, asthe canvas cover only extends to the 
lower edge of the top streak, leaving the natural wood 
above. 

It will be a good idea to fit the top streak first, as 
this will hold the whole structure more rigid. To ob- 
tain the amount of curvature in the plank, the board 
from which it is cut will require to be considerably 
wider than the finished plank. The board is bent 
around the moulds as near as possible in place, and 
held by clamps or some other means; the sheer heights 
of. all the moulds and stem and stern are then marked 
upon it, ribbands already then being removed. It is 








then taken dewn and a curve drawn through the 
points with the batten. This is the line to which the 
upper edge of the plank must be cut to fit the sheer. 
The width of the plank amidships should be about 4 
in. and taper to about 8 in. at the ends. The curve of 
the lower edge also being lined in by the battens, both 
edges of the plank are planed carefully, and the plank 
should then require very little fitting; the plank for 
one side may be used as a pattern for that of the other 
side. These twotop strakes should then be fastened 
into place. Atthe ends they should be allowed to 
run across the stem and stern board. At the bow and 
stern the plank isto be fastened with brass screws, 
permanently, while only temporary fastenings of very 
slim screws should be used in fastening tothe moulds, 
as they must be removed later. In fastening a plank, 
it should be fastened at one end and wrapped around 
into place, fastening to each mould successively. Care 
must be taken that there is no fullness or straight 
places between the moulds. Holes made for fastening 
to the moulds should be as few and as small as pos- 
sible, as the fastenings are to be drawn and others put 
in their places. 

The garboard strake or plank next to the keelis next 
fitted; this strake will have a considerable amount of 
spilling or curvature at the ends. This curve can best 
be obtained by fitting a spare piece of stock for a pat- 
tern so as to not risk spoiling a good board. At the 
after end it will taper to a point, landing at about No. 
5 mould, and should be fastened permanently to the 
inner keel with brass screws or copper nails. 

In fitting the plank they should be about 4 in. wide 
amidships, tapering towardsthe ends. It is not neces- 
sary in this type of construction to give the planks as 
much spilling as in the ordinary method, but they may 





be run around nearly straight, and afew wedge-shaped 
planks fitted on the bilge to fill up the space thus left. 

The planks should be left at, least 24 in. wide at the 
ends to give sufficient fastening. About three or four 


* strakes should be put on the bottom; the boat should 


then be turned up and the same number put on the 
top sides under the topstreak. This should be con- 
tinued until the space on stem and stern board is all 
used, leaving a wedge-shaped space on thebilge. The 
planks are fastened on to the stem and stern board 
with about { in. copper nails, and to thamoulds tem- 
porarily with either small nails or screws. The space 


‘on the bilge is filled up with parallel pieces tapered at 


the ends to fit between the planks already fitted. The 
seams need need not be as closa as for a calked boat, 
but should be as close as convenient in order that the 
canvas may not press into the seams. While fitting 
the plank they should be allowed to run beyond the 
stem and sternboard, but should not be trimmed off 
square and even. It will probably not be possible to 
put in enough temporary fastenings to hold the edges 
entirely even, but this will not matter, as they can be 
drawn down when the frames are fastened in place. 

The frames are of oak, preferably, and are 1}in. x 
# in. bent in flatwise and should be long enough to ex- 
tend from gunwale to gunwale in one piece. The 
stock should not be too dry, as it does not steam well 
and becomes brittle. The frames should be sawed to 
size and planed; two of the corners should be rounded 
for finish. A steam box should be fitted up as de- 
scribed in previous articles. The frames should be 
steamed until thoroughly saturated and pliable; the 
end is pushed through the notch in the board A 
and the frame pulled through and bent into place; 
being thin the frames should bend very easily. For 
fastening the frame to the plank # in. copper nails are 
used, driven fram the outside and clinched on the in- 
side of the frame. The fastening should be done im- 
mediately after the frame has been bent into place 
and while they are still hot. The frame is first fas- 
tened to the keel and pressed down into the angle at 
kee], and then the planks are fastened successively, 
enough nails being used to hold both frame and plank 
flat and square. Every third frame should not extend 
across the keel, but should be fitted against it, to allow 
the fitting of a floor timber on top. Amidships the 
frames should be run as nearly parallel as possible, 
but at the ends it may be found necessary to cant them 
somewhat on account of the bevel of the sides. There 
is, of course, a frame yet to be fitted later in the place 
of each mould. A floor timber is vow to be fitted on 
the frames just mentioned; it is of half-inch stock 
shaped as shown in Fig. 4, about 24 in. deep above the 
keel and lying on the top of the frames to which they 
are fastened by nails and screws. The floors serve to 
retainthe angle of the bottom and also to rest the 
bottom boards upon. 

The moulds should now be removed one at atime 
and frames bent in their places, and lastly the board 
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Aisremoved. The boat should not change shape when 
these parts are taken ont and should be stiff and rigid. 

A gunwale sbould be worked around on the inside 
of the frames just even with the top of the top streak; 
it is § in. thick and 14 in. wide, running from stem to 
stern. It is fastened by covper rivets through the tops 
of the frames and top streak. At the ends a piece of 
frame is put in between the gunwale and the top 
streak to keep it parallel. The frames are then 
trimmed off flush with the gunwale. 

For the 12-foot boat the corresponding sizes of planks 
are:—The top streak should be scant § in. thick and 
about 5 in. wide amidships; the remainder of the 
plank should be scant in. thick. The frames are 1% 


in.x din. The fastenings of framesto plank should 
be lin. copper nails of small diameter. The floor 
timbers should be fitted on every other frame and 
should be ? in. thick and 3 in. deep above the keel. 
The gunwales are # in. thick and 1} in. wide. 

It must be borne in mind that the 12-foot boat is not 
ouly larger but has the additional racking and strain 
caused by the engine, and it must be built correspond- 
ingly stronger and heavier. 

When the work is thus far completed the outside 
surface should be perfectly smooth and even. All nai! 
heads should be set in flush and all seams and edges 
finished down smooth with sandpaper. The boat is 
then ready for the cover. 


HACKzSAW ATTACHMENT FOR LATHE. 


G. 


The hack-saw attachment shown in elevation and 
plan as Figs. 1 and 2 can be removed and replaced as 
quickly and easily as a face plate and T-rest, and is of 
a size to suit a6 in. center lathe; but the dimensions 
may be altered to suit any other size of lathe if nec- 
essary. 

The first thing to dois to get out the patterns and 
send them tothe foundry. In all, six iron castings 
will be required, these being forthe driving plate A, 
the saw frame guide B, the collar C, the vice D, the 
movable jaw FE and the counterweight (Fig. 3), which 
is 6in. long and 3 in. in diameter. Patterns for the 
driving plate and collar should be made to the dimen- 
sions given in Fig. 4, where the separate collar is 
shown on the left; this illustration being a section on 
the line X X (Fig. 2), with the saw-frame guide omit- 
ted. The guide pattern should be made tothe dimen- 
sions given in Figs. 1, 5 and 6. Attention must be 
paid to the circular-bearing part of the casting, which 
is continued alongthe lines inthe form of arib. Fig. 
5 is a section on the line Y Y (Fig. 1). The boss at 
the back of this casting carries a }-in. iron rod, on 
which the counterweight is clamped. 

The vice is a hollow casting as far as the dotted line 
H H (Fig. 1), the remainder being solid, to enable a 
§-in. bolt to be tapped in for the purpose of clamping 
the vice tothe lathe bed. This end of the casting is 
half-round, as shown in section at Fig. 7, and con- 
tinues so untilit nears the vice jaws, when it merges 
into a flat top with vertical sides. The fixed jaw is 
solid, and is added to the pattern after the body is 
built up. On the flat top of this casting is a § in. slot, 
which extends from the fixed jaw to within # in, of 
the extremity, this slot being either cast in or cut out 
afterwards, whichever method is more convenient. 
Beneath the flat top and on the edges of the é in. slot 
are two racks of teeth } in. deep, $ in. apart, and } in. 
wide, into which fits the tail of the bolt that tightens 


T. 


the loose jaw on to the work. Fig. 8, which is a sec- 
tion on the line Z Z (Fig. 2), shows the method of 
tightening the work. The hole in the loose jaw of the 
vice, through which the $.in. bolt passes, should be 
elongated into ataper slot atthe bottom. The counter- 
weight casting is merely a cylinder with a ? in. clear- 
ing hole through the center of its length. 

The saw frame itself is a forging from 14 in. x } in. 
iron, 114 in. between the legs, and 5 in. from the ex- 
tremities to the top (inside measurement). The two 
pieces to which the saw blade is attached (shown sep- 
arately at Figs. 9and 10) are made and fitted to the 
frame in such a position as to bring the cutting edge 
of the saw 44 in. below the lower surface of the frame. 
The forward piece (Fig. 10) is made of 1 in. x fin. iron, 
andis drilled in three places to accommodate 8-in., 
9 in., and 10 in. saws, with a pin at the end on which 
the blade fits; this is recessed flush in the frame and 
secured with agin. screw and nut. The tail piece 
(Fig. 9) is made of the same iron, and also has a pin 
at one end for the saw blade, the other end being fash- 
ioned into a % in. screw for pulling the blade up taut 
by means of a nut bearing on a} in, plate let into the 
frame for that purpose. Details of this fitting are 
given at Fig. 11, where K is the saw frame, L the steel 
plate, and M the tension screw; N is a 8-in. screw 
which locks the fitting together after the proper de- 
gree of tightness has been attained, the slot to accom- 
modate this screw being shown in Fig. 9. 

Attached centrally to the top of the frame at the 
back by means of three #-in. screws is a 10 in. piece of 
1 in. by 4 in. iron or steel, preferably steel, undercut 
to slide to and fro in the saw-frame guide (see Fig. 5). 
A 3 in. hole is also drilled and tapped centrally on the 
back leg of the frame, 2} in, below the under side of 
the top, and with a suitably screwed stud carries one 
end of the connecting link, the other end being at- 
tached tothe driving plate. This link is made from 
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$-in. x 1}-in. iron, and is drilled with two §-in. clearing 
holes, centers of which are 6$ in. apart. 

A&-in. bolt should next be forged out to the shape 
and dimensions given at Fig. 12, and a nut made to 
suit it; this nut should be at least 1 in. in length, 
otherwise it will soon strip, and must be rounded at 
the bottom. A %-in. iron rod is then cut 1 ft. 1 in. 
long, and screwed for1 in., and is afterward tapped 
into the boss on the saw-frame guide, to carry the 
counterweight, which is secured withaset screw. The 
guide casting should next be taken in hand, and the 
circular part bored to a diameter of 2} in. This 
should be done on the face plate, but as it requires a 
large lathe, it will probably have to be bored witha 
cutter bar against the poppet head. After boring, 
clean down the sides until the coating is 1} in. thick. 
Great care must be taken to ensure that the bore is 
paralleland square with the casting. The casting 
should be planed in the sliding part to take the piece 
of steel on the back of the saw frame, and the slip 
piece O (Figs. 1 and 5), the dimensions of which are 
given in Fig. 13. The slip, which is 1 ft. 3 in. long, 
is held in position by three small screws P (Figs. 1, 2, 
and 5), and is used to adjust the saw for wear and tear. 
When planing out this slide, see that the 2}-in. diam- 
eter hole is absolutely vertical; this will correct any 
slight error in the angle of the bore. A hole for lu- 
bricating purposes is made at Q (Fig. 2), and the boss 
drilled and tapped 2 in. to take the iron rod. The 
lower end of this casting is drilled and tapped 3 in. to 
take the set screw and nut R (Fig. 1), which can be 
adjusted to bear against the bed of the lathe and thus 
arrest the downward progress of the saw at any de- 
sired place. A 2}-in, peg is tapped into this casting at 
the foremost part, to take additional weights when the 
saw becomes blunt. 

The driving plate is screwed out to fit the mandrel, 
and, if possible, turned on the lathe it will eventually 
be used upon to the dimensions given at Fig.4. Care 
must be taken to make this casting fit nicely in the 
bored part of the saw-frame guide; when the collar is 
tightened up against the shoulder, there should be no 
shake in either direction. While the plate is on the 
lathe, turn in a line 2} in. from the center, and on this 
line drill and tap a }-in. hole to carry, with a suitably 
screwed stud, the connecting link, the other end of 
which is screwed to the saw frame. 

The vice is now planed up to fit in the lathe bed, and 
a 3-in. bolt tapped in to clamp it firmly in position, 
after which it can be cleaned up at the other end and 
the §-in. shot filed out, if necessary, to allow the bolt 
(Fig. 12) to pass easily. This 4-in. hole in the vice 
(see Figs. 1 and 8) is drilled 1} in. below the flat top, 
and slightly forward of the fixed jaw, to allow the 
3-in. iron gauge (Fig. 14) to slide through, this being 
fixed in position by the small thumbscrew S (Figs. 1 
and 8). The loose jaw is then machined up, and the 
bearing for the §-in. nut cleaned out with a circular 
cutter to correspond with the rounded end of the nut 


(see Fig. 8); thus when the nut is tightened up the 
bolt takes a position more approaching the perpendic- 
ular than it could do if the hole fitted the bolt all the 
way, while if the nut had a flat bottom it could only 
set down on the casting in the one position. 

This completes the instruction, and everything is 
now ready for working. To give the best results, the 
lathe should make sixty revolutions per minute. 
—‘*Work,’’ London. 


DRY POWDER FIRE EXTINGUISHERS. 


Dry powder fire extinguishers were much advertised 
at one time, but in a presidential address recently de- 
livered before the American society of Mechanical En- 
gineers, Mr. John R. Freeman said that the chief rea- 
son why these long tintubesof powder have become 
popular is that they can be manufactured for about 10 
cents each, and that they retail as high as $3 each. 
They are nearly all composed of common bicarbonate 
of soda, frequently disguised by the admixture of a 
cheap coloring matter, like venetian red, and prevent- 
ed from caking by the addition of starch. Samples 
of everything of this kind that Mr. Freeman could 
find were purchased in the ordinary channels of trade 
by different parties, and the respective groups of sam- 
ples were analyzed by three differevut chemists in or- 
der to fortify Mr. Freeman against the possibility of 
wronging anyone through a mistake in the analyses, 
and had samples sealed up and retained for further 
analyses should anyone question his figures. Mr. 
Freeman had tests made of several of them and found 
them of doubtful value on even the smallest fires, 
and worthless for afirein free ventilation. Gener- 
ally considered, he would recommend throwing them 
into the rubbish heap. Pails of water are, in his opin- 
ion, far more reliable. 





Consul Keene of Geneva, reports that the opening of 
the Simplon tunnel, which was fixed for April 1, has 
been postponed to May by action of the Swiss author- 
ities. The consul says: The Official opening of the 
new international line through the Simplon Tunnel, 
after having been advertised for April 1, 1906, is now 
reported as being postponed untilMay1l. After hav- 
ing been for a considerable time under discussion, 
the mode of traction between Brigue and Domo d’Os- 
sola, about 22 miles, is reported to be electrical, in 
accordance with a decision recently made by the Fed- 
eral department of Swiss railroads. The first two 
electrical engines, when delivered at the end of the 
year, will first be tried on the Italian electrical lines 
of the Valteline. 


‘*Tt is the hit dog that yelps.” 
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A SMALL LIGHTING PLANT. 
HOW ONE YOUNG MAN MADE A START IN BUSINESS. 


The question has been asked—what is the minimum 
size of town that will support a lighting plant? That 
there are thousands of small villages or hamlets all 
over the country where an enterprising man could 
make a living by operating a small lighting plant is 
shown by the history of the Burton, O., central station, 
says the ‘‘ Electrical World.” Burton isa pretty little 
village of 700 population located in the hilly district of 
the Western Reserve, about 30 miles from Cleveland. 
This is a dairy farming country, the town isan old 
one, there is little or no manufacturing, and the peo- 
ple are fairly prosperous. 

The history of the plant dates back nearly ten years 
when Mr. Earl C. Bliss left the village to enter the 
electrical engineering course at the Case School in 
Cleveland. After two years he was obliged to leave 
school and go to work. He spent about a year in 
the machine shop of a prominent engineering con- 
cern, and during that time he saved about $125. With 
this capital he went back to his home and made a 
proposition to the village fathers to light the town. 
With considerable scepticism they gave him the fran- 
_chise and a contract for one are lamp in the center 
of the public square. His first investment was for an 
old traction combined engine and boiler. a small sec- 
ond-hand generator, some wire anda few lamps. His 
plant he set up inthe basement of an old building in 
the heart of the town. Gradually he secured new 
business and improved his plant. At present his out- 
fit consists of a 50-h. p. boiler, a 50-h. p. engine, one 
20-kw, one 15-kw and one 7}-kw generator, all belted 
and generating direct current at 125 volts. ‘ 

Mr. Bliés did all his own work of setting up the 
machinery, wiring the building, built his own switch- 
board, equipping it with instruments, built a boiler 
feed-pump, heater, etc. He operates the entire busi- 
ness without assistance. fires the boiler, strings the 
wires, wires buildings, trims and repairs lamps, keeps 
the books and collects the bills. Once a year for ten 
days he hires a substitute to run the plant while he 
takes a vacation, but the balance of the year he is on 
duty about 14 hours a day. He now owns the build- 
ing where the plant is located, has paid for all of his 
outfit and has a home nearly paid for. all out of his 
earnings of the plant. Ofcourse, with some assistance 
he might have time to engage in other business, but 
he prefers to devote his entire time to keeping his 
system in first-class condition and improving his busi- 
ness. 

At present the load consists of two arc lamps at $60 
per year, 54 incandescent lamps at $6 per year and four 
commercial arcs at $60. All the stores, the town hall, 
several churches and about 60 residences are illumin- 


ated by incandescents. Formerly all lights were on a 
flat rate, but the first of this year Mr. Bliss adopted a 
meter rate of 15 cents per kw-hour for residences and 
10 cents for churches and places of business. This 
has cut out considerable waste and increased his in- 
come proportionately. The announcement of the 
change in policy was made on the back of a handsome 
calendar at the first of the year and circulated to all 
townspeople, attracting considerable attention. He 
uses an electrolyte meter, a simple and inexpensive 
device, which has proven very satisfactory. Meters 
are installed on payment of $10 which is returned 
when the meter is returned in good condition. If used 
less than one year, $1 is deducted from the refund. 





A use for white mice is mentioned in a paper read 
before the Chemical, Metallurgical. 21d Mining Soci- 
ety of South Africa by Messrs. Macaulay and Irvine, 
who suggest that the law should provide that a sup- 
ply of white mice should be kept at all collieries. 
It is well known that these animals are peculiarly sus- 
ceptible to poisoning by CO (carbon monoxide), their 
susceptibility being so great that they can be employed 
as areliable test for dangerous quantities «fithe gas, 
The respirating exchange in a mouse is tventy times 
as rapid as in a man, and consequent'y the mouse ex- 
hibits symptoms of blood saturation much more rapid- 
ly. Dr. Haldane proved that with 0.4 per cent CO in 
the air, a mouse gave symptoms of illness—a stagger- 
ing gait—in 1} minutes, and that it becomes uncor- 
cious in three minutes, whereas he himself did not 
feel discomfort for half an honr. This givesa suffi- 
cient interval to allow a miner to escape. Dr. Haldene 
says that air must be regarded as dangerous the mo- 
ment the test mouse becomes incapable of motion. 
The law should therefore provide that whenever there 
is a suspicion of an accamulation of CO in collieries or 
metalliferous mines these animals should be used as a 
test. 





The Quebec cantilever bridge, now being built over 
the St. Lawrence River, is to beat all the bridges in 
the world in having asingle span of 1800 ft. The Wil- 
liamsburg suspension bridge over the East River has a 
span of 1600 ft., only 5 ft. greater than that of the 
Brooklyn bridge; and usidefrom suspension bridges, of 
which these are the greatest, there is the Forth rail- 
way bridge, with two spans of 1710 ft. each. This new 
bridge at Quebec is the only one over the St. Lawrence 
River below Monreal, 130 nautical] miles distant. 
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The recent revival of electrical treatment in 
medical practice, and new discoveries and inven- 
tions resulting from the more scientific methods 
followed in investigating this class of phenomena, 
will undoubtedly be productive of most beneficial 
results to those suffering from diseases which 
yield to this kind of treatment. Experimental 
work with static and electro-magnetic machines, 
induction coils and the adjuncts connected there- 
with are to be commended to those interested in 
electrical work, not only for the pleasure and in- 
struction directly attending such work, but also 
for the practical value of the information result- 
ing therefrom. Anyone who will thoroughly 
study the construction and uses of such appara- 
tus, and become competent to act as assistant to 
doctors giving medical treatment, make radio- 
graphs, etc., will find his services in constant de- 
mand in any of the larger cities of the country, 
and at most remunerative terms, and even if the 
studies are not carried to this Jength the knowl- 
edge gained will be of sufficient value in many 
vocations to make it well worth the effort. 


The formation of the “American Society of 
Model Engineers” has already been productive 


of useful resultsin the way of designs for tools 
particularly useful to the amateur. The shaper 
shown in this issue by Mr. Charles H. Farnum, 
and a bench planer to be presented at an early 
date, are the result of interest in the society and 
several other equally useful tools are promised by 
others. It was the expectation, in organizing the 
society, that such information would be forthcom- 
ing, and we are extremely gratified that it should 
follow so soon. A slight delay in the prepara- 
tion of the literature has been caused by sick- 
ness, but this will be sent to those who have re- 
quested it at an early date. It is possible that an 
exhibition of models could be arranged in con- 
nection with the “ Food Fair” to be held in Bos- 
ton in Uctober next, provided a sufficient number 
of readers having them would advise us that the 
same would be sent. If such an exhibit is de- 
sired, write and tell us so, and advise what can be 
sent. In this connection, we would announce 
that a design for a working model of a steam lo- 
comotive has been offered, and a description of it 
will be published if a sufficient number of readers 
request it, but as such a model is not an easy one 
to make unless one has a fairly complete tool out- 
fit, we await information as to the number likely 


to be interested before going further with it. 


The value of glass may far exceed that of gold. A 
contemporary draws attention to its enormously in- 
creased value when made up into microscope objec- 
tives. The front lens of a micro-objective, costing $5 
does not weigh more than about 0.0018 gramme, which 
weight of gold is worth about one cent, and so the 
value of a kilogramme of such lenses would be about 
$3,000,000. The cost of the raw material for making 
this weight of glass is from five cents, and thus, when 
worked up into the shape of a lens, the glass has been 
increased in value about fifty milliontimes. Such dis- 
parity betweenthe cost of the raw material and the 
manufactured article is probably a record in indus- 
trial technics. 


‘* Don’t tell a man all you know the first time you 
see him or he will be sorry to see you again.”’ 
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A LIBRARY TABLE. 


JOHN F. ADAMS. 


The library table here described has a substantial, 
dignified appearance which makes it well suited for 
the service for which it was designed, and at the same 
time the simple construction permits of it being made 
by any one who can use woodworking tools with ordin- 
ary skill. The illustration shows a plain wood top, but a 
covering of Spanish leather fastened with large headed 
nails to match the leather, adds much to the appear- 
ance—and also the cost. 


each with one edge 74in. long, whichis the upper 
edge. Inthe long piece make a cut 4 in. deep on the 
upper edge 33 in. from the end; then make a 45° cut 
from the lower corner to the end of the first cut. The 
two short pieces are then glued to the ends of the lat- 
ter piece. The gluing up should not be done until af- 
ter the mortises are cut for the vertical pieces. 

The vertical pieces are all 10 in. long and 1} in. 
thick; the two outer pieces are 2 iu. wide, and the cen- 


















































The top is 48 x30x1}4in. and will have to be glued 
up from two or three pieces. The stock should be 
dressed down at the mill on a jointer from 2-in. stock, 
to take out all wind, and should be thoroughly sea- 
soned. The grain should be carefully matched at the 
joints, and the latter should be even throughout their 
length. 

The ends are made as follows: The top pieces are 
28 in. long, 32 in. wide and 1% in. thick. The ends are 
cut out to the shape shown in the illustration, which 
is first marked out to the following dimensions: One 
inch from the upper edge mark horizontal lines 1 in. 
long; on the lower edge 3} in. from the ends mark ver- 
tical lines 4 in. long; connect the ends of these lines 
with a line at 45°, and saw outtoshape. Asthe shoul- 
ders make sawing by hand rather difficult, holes can 
be bored along the angle and the cutting done with a 
chisel. 

For the bottom of each end will be needed one piece 
28 in. long, 32 in. wide and 13 in. thick, and one piece 
lljin. long. The latter piece is cut into two pieces, 

















ter piece 20 in. wide, the spaces between. being 3 in. 
wide. The lengths given allow for tenons jin. long 
on each end, which should be cut to give a } in. shoul- 
der all around, and the mortises of a size to match. 

The shelf across the foot is 3l in. long, 10 in. wide 
and 14 in. thick, the length allowing for tenons 4 in. 
long at each end. A wide shoulder can be given these 
tenons, so that they are? in. thick and 6 in. wide, 
making the work of cutting the mortises for them as 
little as possible. Two screws are put through each 
end to hold the shelf in place, the heads being deeply 
countersunk and covered with buttons glued in. 

The two wide pieces at the ends are shown plainiy 
in the illustration. If desired they may be ornamented 
by holes cut at the center with anexpansive bit. Scribe 
with the dividers a circle 44 in. in diameter, mark 
four points in the circumference and use these points 
as centers to bore holes 3in. diameter. The points 
where the circles join are smoothed up witha file. A 
little more elaborate figure can be made in the same 
way, Draw a light center line and mark 11} in, from 
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each end. Onthese points scribe circles 4} in. diam- 
eter, and mark off three points inthe circumference at 
the two sides, using these as centers to bore 3 in. 
holes. On each side of the center line mark off 1 in. 
and draw lines connecting the two sets of holes and 
then cut out with a compass saw. 

As the stock used for this table is rather heavy, ma- 


hogany would be the most suitable wood to use, and. 


would make the best appearance, but red gumwood 
finished with a dark red stain would look well and be 
much less expensive to make. 


BOOKS RECEIVED. 


PracticaL Lessons IN ARCHITECTURAL DRAWING. 
William B. Tuthill, A. M., 61 pp., 114.x 74 inches. 
33 full page plates; 33 illustrations. Cloth. $2.60. 
W. T. Comstock, New York, 

The student in architectural drawing who desires 
the maximum of instruction and examples clearly pre- 
sented in one convenient volume will find all these 
conditions fulfilled in this book. It requires but a 
most casual examination to show thatthe author had 
a thorough knowledge of the subject and how to pre- 
sent the same sothat the student would be able to 
profit fully thereby. 

The examplesinclude an exceptionally large amount 
of detail, so that the student who will diligently study 
them and the text will not tailto make excellent pro- 
gress. The following selections from the several chap- 
ters will more clearly show the scope of the book:—A 
small frame cottage, a frame house, a brick building, 
a stone building, the specifications, color, building 
laws, etc. 

A MANUAL OF CARPENTRY AND JOINERY. J. W. Riley. 
500 pp. 7}x5in. 923 illustrations. Cloth, $2.00. 
The Macmillan Co., New York. 

The authorin writing this book had in mind the spec- 
ial needs of carpenters and joiners desirous of study- 
ing the scientific principles of their work, yet at the 
same time giving ample attentionto the simplest types 
of construction, with numerous details of the work. 

The book is, therefore, vastly more complete in its 
treatment of thesubject than any single volume which 
has hitherto been brought to our attention. The 
large number of excellent illustrations shows how 
exhaustively the author has presented the many de- 
tails of this kind of work. Asatextbook for schools 
it should serve admirably, and asa guide for those who 
are without opportunity for class instruction it should 
be invaluable. The rural resident who would attempt 
building operations should surely have a copy at 
hand. 


PRACTICAL GAS AND OIL ENGINE HANDBOOK. L. Elli- 
ott Brookes. 160 pp. 64x43. 48 illustrations. Flex- 
ible cloth, $1.00. Frederick J. Drake & Co., Chi- 
cago, Il}. 


The tremendous increase in the use of internal com- 
bustion engines for power in boats, automobiles, on 
the farm, in factories and shops, and other places, 
many times in the hands of those totally unacquainted 
with engine operation, has developed a large demand 
for books giving information regarding the construc- 
tion and use of thisform of power. In this book an 
alphabetical arrangement of topics has been selected. 
and for reference work this makes a very handy ar- 
rangement, but the novice will find itrather difficult 
to assemble the separate portions of information so as 
to get a proper idea of relations and operations of an 
engine. Aside from this, which will be no objection 
to those having a slight knowledge of the subject, the 
text is clear and the illustrations, especially those re- 
lating to governors, are excellent. 


TURNING FOR BEGINNERS. James Lukin, B. A. 
pp. 7%inches. 180 illustrations. 
Guilbert Pitman, London, Eng. 
The author had primarily in view the needs of the 

beginner in lathe work, and has treated the subject 
in an elemental way and with a fullness of detail 
which makes it an excellent guide for those taking up 
lathe work. A large number of well selected exam- 
ples, especially in wood turning, make it an excellent 
desk book for teachers in manual training schools. It 
is well worth the moderate sum needed to secure it. 


128 
Cloth. 60 cents. 


MopERN DYNAMOS AND BATTERIES. 
172 pp. 74x4% inches. Cloth. 
Pitman, London, Eng. 

It was many years ago when we first read a book by 
this author, and the eagerness with which its pages 
were read is fresh in memory today. Since then many 
books have come from his pen, all intended to supply 
information needed by the electrical student. The 
special feature which has characterized these books is 
the large amount of constructional work which is de- 
scribed enabling the reader to build the instruments 
needed for his studies and experiments. This book, 
the second ina set covering ‘‘ Electrical Engineernng 
for Students”’ is in line with its predecessors, and con- 
tains chapters relating to different types of batteries, 
measuring instruments and dynamos. 


S. R. Bottone. 
$1.00. Guilbert 





The fizzing of cooling water for the jackets of inter, 
nal combustion engines may be guarded against, it is 
said, by the using of a 20 per cent solution of glycer- 
ine. Its advantages over the usual brine of calcium 
solutions is that no deposit forms on the hot cylinder 
walls when the engine is in use. 





Sulphuric acid is said to have been discovered by 
Basil Valentine, a monk of Erfurt, in Saxony, in the 
fifteenth century. He obtained the acid by distilling 
copperas in a retort at a red heat, the acid dropping 
from it in an oily liquid, whence the name of vitriol. 
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CEMENT MORTAR AND CONCRETE. 


PHILIP L. WORMELEY, JR. 


III. Construction of Sidewalks—Cellar Floors. 


A useful and comparatively simple application of 
concrete is in the construction of sidewalks, for which 
purpose it has been used with marked success fora 
number of years. 

The ground is excavated to subgrade and well con- 
solidated by ramming to prepare it for the subfounda- 
tion of stone, gravel or cinders. The depth of exca- 
vation will depend upon the climate and nature of the 
ground, being deeper ir localities where heavy frosts 
occur or where the ground is soft than in climates 
where there are no frosts. In the former case the ex- 





is firm and the subfoundation well rammed in place 
and properly drained, great strength will not be re- 
quired of the concrete, which may, in such cases, be 
mixed in about the proportions 1-3-6, and a depth of 
only. 3 to 4 in. will be required. Portiand cement 
should be used and stone or gravel under 1 in. in size, 
the concrete being mixed of medium consistency, so 
that moisture will show on the surface without exces- 
sive tamping. 

To give a neat appearance to the finished walk a top 
dressing of cement mortar is spread over the concrete, 











Fie@. 2. 


cavation should be carried to a depth of 12 in., whereas 
in the latter from 4 to 6 in. will be sufficient. No roots 
of trees should be left above subgrade. 

The subfoundation consists of a layer of loose ma- 
terial, such as broken stone, gravel or cinders, spread 
over the subgrade and well tamped to secure a firm 
base for the main foundation of concrete which is 
placed on top. It is most important that the sub- 
foundation be well drained to prevent the accumula- 
tion of water, which, upon freezing, would lift and 
crack the walk. For this purpose it is well to provide 
drain tile at suitable points to carry off any water 
which may collect under the concrete. An average 
thickness for subfoundation is 4 to 6 in., although in 
warm climates, if the ground is firm and well drained, 
the subfoundation may be only 2 to 3 in. thick or 
omitted altogether. 

The foundation consists of a layer of concrete de- 
posited on the subfoundation and carrying a surface 
layer or wearing coat of cement mortar. If the ground 


well worked in, and brought to a perfectly smooth 
surface with straightedge and float. This mortar 
should be mixed in the proportion 1 part cement to 2 
parts sand, sharp coarse sand or screenings below } in. 
of some hard, tough rock being used. The practice of 
making the concrete of natural cement and the wear- 
ing surface of Portland is not to becommended, owing 
to a tendency of the two to separate. 

A cord stretched between stakes will serve as a guide 
in excavating, after which the bottom of the trench is 
well consolidated by ramming, any loose material be- 
low subgrade being replaced by sand or gravel. The 
material to form the subgrade is then spread over the 
bottom of the trench to the desired thickness and 
thoroughly compacted. Next, stakes are driven along 
the sides of the walk, spaced 4 to 6 ft. apart, and their 
tops made even with the finished surface of the walk, 
which should have a transverse slope of tin. to the 
foot for drainage. Wooden strips at least 1} in. thick 
and of suitable depth are nailed to these stakes to 
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serve as a mold for the concrete. By carefully adjust- 
ing these strips to the exact height of the stakes they 
may be used as guides for the straightedge in leveling 
off the concrete and wearing surface. The subfoun- 
dation is well sprinkled to receive the concrete, which 
is deposited in the usual manner, well tamped behind 
a board set vertically across the trench, and leveled off 
with a straightedge as shown in Fig. 2, leaving + tol 
in. for the wearing surface. in. sand joints are pro- 
vided at intervals of 6 to 8 ft. to prevent expansion 
cracks, or, in case of settlement, to confine the cracks 
to these joints. This is done either by depositing the 
concrete in sections, or by dividing it into such sec- 
tions with a spade when soft and filling the joints with 
sand. The location of each joint is marked on the 
wooden frame for future reference. 








Fig. 3. 


Care must be exercised to prevent sand or any other 
material from being dropped on the concrete, and thus 
preventing a proper union with the wearing surface. 
No section should be left partially completed to be 
finished with the next batch or left until the following 
day. Any concrete left after the completion of a sec- 
tion should be mixed with the next batch. 

It is of the utmost importance to follow up closely 
the concrete work with the top dressing in order that 
the two may set together. This top dressing should 
be worked well over the concrete with a trowel, and 
leveled with a straightedge (Fig.2) tosecure an even 
surface. Upon the thoroughness of this operation 
often depends the success or failure of the walk, since 
a good bond between the wearing surface and concrete 
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base is absolutely essential. The mortar should be 
mixed rather stiff. As soon asthe film of water be- 
gins to leave the surface, a wooden float is used, fol- 
lowed up by a plasterer’s trowel, the operation being 
similar to that of plastering a wall. The floating, 
though necessary to give a smooth surface, will, if 
continued too long, bring a thin layer of neat cement 
to the surface and probably cause the walk to crack. 
The surface is now divided into sections by cutting 
entirely through, exactly over the joints in the con- 


crete. This is done with a trowel guided by a straight- 
edge, after which the edges are rounded off with a 
special tool called a jointer, having a thin shallow 
tongue (Fig. 3). These sections may be subdivided in 
any manner desired for the sake of appearance. 

A special tool called an edger (Fig. 4), is ran around 
the outside of the walk next tothe mold, giving ita 
neat rounded edge. A toothed roller (Fig. 5) having 
small projections on its face is frequently used to pro- 
duce slight indentations on the surface, adding some- 
what to the appearance of the walk. The completed 
work must be protected from the sun and kept moist 
by sprinkling for several days. In freezing weather 
the same precautions should be taken as in other 
classes of concrete work. 





Fie. 5. 


Basement floors in dwelling houses as a rule require 
only a moderate degree of strength, although in cases 
of very wet basements, where water pressure from be- 
neath has to be resisted, greater strength is required 
than would otherwise be necessary. The subfounda- 
tion should be well drained, sometimes requiring the 
use of tile for carrying off the water. The rules given 
for constructing concrete sidewalks apply equally well 
to basement floors. The thickness of the concrete 
foundation is usually from 3 to 5in., according to 
strength desired, and for average work a 1-3-6 mixture 
is sufficiently rich. 2Zxpansion joints are frequently 
omitted, since the temperature variation is less than 
in outside work, but since this omission not infre- 
quently gives rise to unsightly cracks, their use is 
recommended. It will usually be sufficient to divide a 
room of moderate size into four equal sections, sepa- 
rated by 4 in. sand joints. The floor should be given 
a slight slope toward the center or one corner, with 
provision at the lowest point for carrying off any water 
that may accumulate. 

Concrete stable floors and driveways are constructed 
in the same general way as basement floors and side- 
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walks, but with a thicker foundation, on account of 
the greater strength required. The foundation may 
well be 6 in. thick, with a 1-in. wearing surface. An 
objection sometimes raised against concrete driveways 
is that they become slippery when wet; but this fault 
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is in a great measure overcome by dividing the wear- 
ing surface into small squares about 4 in. on the side, 
by means of triangular grooves gin. deep. This gives 
a very neat appearance and furnishes a good foothold 
for horses. 

Concrete may be advantageously used in the con- 
struction of steps, particularly in damp places, such as 
areaways and cellars of houses; and in the open, 


where the ground is terraced, concrete steps and walks 
can be made exceedingly attractive. Where the 
ground is firm it may be cut away as nearly as possible 
in the form of steps, with each step left 2 or3 in. below 
its finished level. The steps are formed, beginning at 
the top, by depositing the concrete Lehind vertical 
boards so placed as to give the necessary thickness to 
the risers and projecting high enough to serve asa 
guide in leveling off the tread. Such steps may be re- 
inforced where greater strength is desired or where 
there is danger of cracking, due to settlement of the 
ground. 

Where the nature of the ground will not admit of 
its being cut away in the form of steps, the risers are 
moulded between two vertical forms. The front one 
may be smooth board, but the other should be a piece 
of thin sheet metal, which is more easily removed 
after the eartb has been tamped in behiud it. A sim- 
ple method of reinforcing steps is to place a } in. steel 
rod in each corner, and thread these with }in. rods 
bent to the shape of the steps, as shown in Fig. 6, the 
latter being placed about 2 ft. apart. Forthis class of 
work a rich Portland cement concrete is recommended, 
with the use of stone or gravel under }in. in size. 
Steps may be given a4din. wearing surface of cement 
mortar mixed inthe proportion 1 part cement to2 parts 
sand. Thissystem, as well as many others, is well 
adapted for stairways in houses. 


SPECULUM GRINDING AND POLISHING. 


J. R. STEPHENS. 


In 1878 and 1879 I did considerable work in grinding 
and polishing glass mirrors of 12 in. aperture, and 8 ft. 
solar focus. The methods used were essentially those 
of Dr. Draper, with whom I had correspondence at the 
time. The apparatus used by me, however, differed 
materially from Dr. Draper’s machine. I will first 
quote the general method (date 1864) from Dr. Draper, 
and then give a description of my apparatus. 

“The method of producing reflecting surfaces next 
to be spoken of is, however, that which has finally 
been adopted as the best of all, being capable of form- 
ing mirrors which are as perfect as can be, and yet 
only requiring a short time. It is the correction of a 
surface by local retouches. In the account published 
by M. Foucault, it appears that he is, in France, the 
inventor of this improvement. 

‘*The mode of practicing the retouches is as follows 
(for 154 in. mirror 150 in. solar focus) :— 

‘* Several disks of wood, varying from 8 in. to 4 in. in 
diameter, are to be provided, and covered with pitch 
or rosin, of the usual hardness, in squares on one side. 
On the other, a low cylindrical handle is to be fixed. 
The mirror, having been fined with the succession of 
emeries before described, is laid face upward on sev- 


eral folds of blanket, arranged upon a circular table 
screwed to an isolated post, which permits the opera- 
tor to move completely round it. 

‘““An ordinary barrel has generally supplied the 
place of the post, the head serving for the circular 
table, and the rim preventing the mirror sliding off. 
The other end is fastened to the floor by four cleats. 

‘*The large polisher (8 in.) is first moved over the 
surface in straight strokes upon every chord, and a 
moderate pressure is exerted. As soonasthe mirror 
is at all brightened, perhaps in five minutes, the oper- 
ation is to be suspended, and an examination atthe 
center of curvature made. By carefully turning round 
the best diameter for support is to be found, and 
marked with a rat-tail file on the edge, and then the 
curve of the mirror ascertained. If it is nearly spher- 
ical, as will be the case if the grinding has been con- 
ducted with care and irregular heating avoided, it is 
to be replaced on the blanketed support, and the pre- 
vious action kept up until a fine polish, free from dots 
like stippling is attained. This stage should occupy 
three or four hours. Another examination should re- 
veal the same appearance as the preceding. It is next 
necessary to lengthen the radius of curvature or the 
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edge zones, or, what is much better, shorten that of 
the center, so as to convert the section curve intoa 
parabola. Thisis accomplished by straight strokes 
across every diameter of the face—at first with a 4 in., 
then with a 6in., and finally with an 8in. polisher. 
Examinations must, however, be made every five or 


es 


revolution, and is not diversified with undulations like 
aruffie. By walking steadily round the support on 
the top of which the mirror is placed, there seems to 
be no tendency for such irregularities to arise. Ifthe 
correction for spherical aberration should have pro- 
ceeded too far, and the mirror become hyperbolic, the 
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ten minutes, to determine how much lateral departure 
from a direct diametrical stroke is necessary to render 
the curve uniform out to the edge. Care must be 
taken always to warm the polisher, either in front of a 
fire or over a spirit lamp before using it. 

‘* Perhaps the most striking feature in this opera- 
tion is, that the mirror presents continually a curve of 


sphere can be recovered by working a succession of 
polishers of increasing size on the zone intermediate 
between the center and edge, causing their centers to 
pass along every chord that can be described tangent 
to the zone. 

‘* A most perfect and rapid control can thus be exer- 
cised over a surface, and a uniform result very quickly 





ee oe 








AMATEUR WORK 161 


qu 





attained. It becomes a pleasant and interesting occu- 
pation to produce a mirror. But two effects have pre- 
sented themselves in this operation which unfortu- 
nately bar the way tothe very best results. In the 
first place, the edge parts of such mirrors for more 
than half an inch all round bend backward, and be- 
come of too great focal length, and therays from these 
parts cannot be united with the rest forming the 
image. Inthesecond place, the surface when criti- 
cally examined by the second test, is found to havea 
delicate wavy or fleecy appearance not seen in machine 
polishing. Although the variations from the true 
curve implied by these latter greatly exaggerated im- 
perfections are exceedingly small, and do not prevent 
a thermometer bulb in the sunshine appearing like a 
disk surrounded by rings of interference; yet they 
must divert some undulations from their proper direc- 
tion, or else they would not be visible. All kinds of 
strokes have been tried—straight, sweeping, circular, 
hypocycloidal, &c.—without effecting their removal. 
M. Foucault, who used a paper polisher, also encoun- 
tered them. Eventually they were imputed to the un- 
equal pressure of the hand, and, in consequence, a 
machine to overcome the two above-mentioned faults 


_ of manual correction was constructed.’’ Here Dr. Dra- 


per proceeds to describe his machine. 

The apparatus constructed by the writer was also 
intended to obviate the unequal pressure of the hand, 
but at the same time retaining the ‘‘feel’’ of the pol- 
isher. This consists (see figure) of two uprights spiked 
to floor and ceiling. They should be planed on all 
four sides and set exactly plumb. Against them a 
horizontal bar is bolted, conveniently spaced bolt-holes 
in the uprights providing for raising and lowering the 
bar. The middle of this bar supports an iron plate P, 
tin. thick. Through the overhanging part of P, and 
well clear of the bar, alin. round hole is drilled, which 
is then countersunk nearly all the way through the 
plate, the cup-shaped depression being made spherical 
to receive asmooth iron ball 1 in. diameter, which by 
a ground fit is thus uniformly supported, while re- 
volving in any direction. ‘The top of this ball may be 
squared to give wrench hold. Through ore diameter 
of the ball, a hole is drilled into which is firmly screwed 
the end of a in. round iron rod several feet long, the 
upper end of which has, for this purpose, been turned 
or drawn down to fin. and threaded, thus forming a 
short neck under the ball. 

The % in. rod, at its lower end slips loo-ely inside a 
# in. gaspipe (internal diam. 13-16 in.) 3 ft. long. When 
set at the right length the thumb-screw shown, clamps 
rod and pipe. Through the lower end of the j in. pipe 
two gin. round rods are passed at right angles and 
firmly secured. The outside 3 in. at both ends of each 
rod is turned down at right angles, flattened at the 
tips and drilled with small horizontal holes, H H H H 
near the extreme ends. 

Some care should be taken that HH HH lie ina 
plane at right angles to the pipe, and form a squaie of 


which the pipe is the center, each hole being, say, 
10 in. from this center. Through H H H H threaded 
hooks are loosely passed, the hooks being on the in- 
side,and each threaded outside carrying a thumb nut. 
These hooks are connected with four short hooks 
screwed into the top of the polisher (near to and ata 
uniform distance from its edge and 90° apart) by four 
helical springs or rubber bands all of the same length 
and stiffness. Each connection may be made part link 
or light chain and part spring, to allow for varying 
sizes of polishers. 

The top of the #in. cross-rods may be used to sup- 
port a sheet of ordinary window-glass, 2 ft. in diame- 
ter, with 1} in. hole bored or ground in the center. 
The space between the pipe and the glass is covered 
by a cloth washer, weighted with an iron washer to 
keep it in close contact with the glass. The object of 
this is to protect the face of the mirror from dirt. The 
movements of the polisher may be watched through 
the glass. For the same reason the bottom of the pipe 
is plugged. 

Vertically under the center of the hole in P the cen- 
ter of a square optician’s post is located. It may be 
made of several pieces of seasoned wood, surfaced on 
all four sides, well glued, and spiked together. It 
must be firmly fastened to the floor, and the upper 
surface, which should be the end grain, must be care- 
fully dressed planeand level. The whole is then thor- 
oughly painted. This supports a cylinder of wood 
about .3in. high, and of the same diameter as the 
mirror, carefully turned and facedon bothends. This, 
too, should be well painted. The center is to be 
plumbed under the center of the round hold in P, 
and the surface levelled. 

This supports two thicknesses of new Brussels car- 
pet cut to the diameter ot the mirror. They are cov- 
ered with a projecting sheet of rubber, or thin oil- 
cloth, to prevent soiling the carpet with drip. Every 
care must be taken to prevent the drip from working 
in between the mirror and the cloth, particularly at 
irregular intervals around the outside, for this would 
be fatal to the production of a good surface towards 
the edge. Indeed, with this method of polishing it 
might be advisable to make the wooden support some- 
what smaller than the mirror. This would conduce to 
cleanliness, and also give the edge a chance to yield a 
little when long strokes are used. 

On the cloth rests the carefully centered mirror, 
closely, but not tightly, held in place by four adjusta- 
ble wooden clips, C, C,C, C. These clips also serve to 
support, when used, the outside wooden or metal hoop 
indicated by the dotted circle in the plan, the use of 
which is to guide the eye in making long strokes, and 
also to prevent a careless overstroke. The mirror 
should be of good homogeneous glass, not rolled, 
about 4 in. diameter in thickness; it should be ground 
approximately circular, with the back mechanically 
flat. The face should be rough-ground to closely ap- 
proximate the desired focus, and so that the edge will 
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caliper to the same thickness all around. If desired 
the rough-grinding may be done with this apparatus 
by taking off the hooks and springs, and connecting 
the pins in the back of a heavy lead-grinder, of half 
the diameter of the mirror, directly with the cross- 
arms. This may be done with wire or stout twine. 

The fine-grinding should certainly be done with the 
apparatus full-rigged. The tool for fine-grinding the 
12 in. mirrors (8 ft. solar focus) was of the best, close- 
grained cast iron, 6} in. diameter and 2 in. thick, fin- 
ished size. Both faces and the edge were well cut 
away in order to get rid of the skin. One face was 
closely turned and scraped to templet, then put ina 
planer and grooved in squaresin the usual manner 
with a round nosed tool. The edges and corners of 
the squares were rounded witl a file to prevent crumb- 
bling and scratching. 

Polishers may be made of the same material and in 
the same way, but without the grooving. Theyshould 
be thinner and ribbed on the back along two diameters 
at right angles to each other, into which are screwed 
the holding-hooks for the springs. 1f, however, the 
polishers be of wood, the spring holding-hooks on the 
back should be made of two strips of flat iron, turned 
up and over 180° at the ends. Theseshou!d be screwed 
to the back of the polisher and at right angles to each 
other. This precaution isto transmit the tension of 
the springs across the polisher without straining it lo- 
cally. If desired, polishers may be weighted, also the 
grinder. In using this arrangement, Dr. Draper’s di- 
rections for hand-polishing were generally followed. 

If the springs are slack, the weight of the polisher 
governs entirely. By shortening the length of the ad- 
justable swinging-bar, and increasing the tension on 
the springs, the tendency is to lift towards the edge of 
the mirror, provided the length of the bar is materi- 
ally less than the radius cf curvature of the mirror. 
This setting has a tendency, with straight diametrical 
strokes, to parabolise a spherical mirror, at the same 
time forming a good edge. The spherical figure may, 
however, be maintained or restored by making the 
strokes with longer bar, and with less tension on 
springs along chords tangent to the intermediate 
zones, occasionally zig-zagging from one side of the 
mirror to the other, all the while walking steadily 
around the post, and turning the polisher by twisting 
the pipe at the hand hole. 

The mirror is occasionally turned a little within the 
clips with gloved hands, and also the polisher (90° at 
atime) within the springs. 
effect. 

A number of variations in adjustments, not above 
indicated, may be used for special purposes; but they 
are hardly necessary. It is to be noted, however, that, 
with properly-designed hooks, raising H H H H, with 
reference to the polisher, reduces its pressure on the 
mirror, and vice versa. Full-sized fine grinders and 
polishers of any form may be used quite as well as 
smaller ones, and do their work more quickly. 


This to insure a uniform 


All sorts of strokes may be used, but straight ones 
usually suffice. The whvle system is flexible, elastic, 
and under complete control. In short, it is much like 
a fiddle—it may be tuned up to suit. 


CONCLUDED IN THE MAY NUMBER. 





The ‘‘ Amerika’s”’ supplies for a trans-Atlantic jour- 
ney lasting seven one-half days, carrying 4000 persons, 
crew included, include the following: 32,000 pounds 
of beef, mutton, lamb, veal and pork—all fresh provis- 
ions; 7500 pounds of game and poultry; 3500 pounds 
fresh and 250 pounds smoked fish; 7500 pounds fruit; 
12,000 pounds assorted fruit; 80 cases of oranges; 36,- 
000 eggs; 12,000 pounds fresh bread; and about $450 
worth of fresh vegetables. Forthe outward and the 
return trip there would also be required 9000 pounds 
canned meats; 3600 pounds of salted meat; 4850 
pounds ham, sausages, smoked meat and tongue; 
800 pounds bacon; 5000 pounds butter; 1500 pounds 
cooking butter; 3600 pounds cheese; 40,000 pounds 
of flour; 15,000 pounds of rice, etc.; 4000 cans vegeta- 
bles ; 4100 pounds coffee; 300 pounds tea; 3500 pounds 
sugar; 3000 quarts of milk and cream; 4000 pounds 
sauerksaut: and 20 tons herrings. There would be 
required to quench the thirst 15,000 quarts of beer in 
kegs and 1200 bottles of beer; 960 quarts and 1300 pint 
bottles of Bordeaux and Burgundy wines; 1680 quart 
and 1400 pint bottles of Rhine, Mosclle and Saar wines; 
3500 quart and 6000 pint bottles mineral waters; and 
950 bottles of liquors and spirits. The above is an ex- 
tract from an interesting article by Julius P. Meyer in 
‘**Cassier’s Magazine, ’’ on the new Hamburg Ameri- 
can liner. 





Hints to users of incandescent lamps are as follows: 
Don’t buy lamps that are not plainly marked with a 
well known maker's name, and remember that cheap 
lamps generally waste current. Don’t use a l6-c. p. 
when an 8 ¢. p. is sufficient, particularly when wiring 
your premises; remember current costs more than 
switches. Don’t leave lamps alight that you can do 
without. Don’t forget to regularly clean your lamps 
with a damp cloth, holding them by the glass and not 
by the cap, and when the down-stairs lamps get dull, 
put them upstairs and bring the others down; they 
have not been burning so long. Don’t burn your lamps 
until they get black in the face from old age. You 
will get more light from a new 8c. p. lamp than from 
a blackened 16-c. p., and only use half the current. 
Don’t forget current costs more than lamps. Don’t 
forget to periodically look through all your lamps in 
daylight at a sheet of white paper, scrap the ‘ nig- 
gers ’’ and send the doubtful ones to the electric light 
works to be tested. 





Renew your subscription before you forget it. ¢ 
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THE CAMERA CLUB. 


H. P. ELLSAN. 


In travelling about the country, one cannot fail to 
be impressed with the lack of merit in the methods 
and work of the many camera clubs or photugraphic 
societies that are to be found in nearly all the cities. 
Very often I have been shown the rooms of some pho- 
tographic club. Nice rooms, with good appurtenences 
for developing, etc., but when I ask a few questions, I 
invariably receive the same reply. I might say, ‘‘ This 
is a nice room; how often do you meet?’’ The answer 
usually is, ‘‘ Why, we are supposed to meet oncea 
month, but usually there are so few here that we 
can’t hold the meeting.”’ ‘‘ Well,’’ I woald say, ‘‘ what 
do you plan to do when you do meet?’’ The answer 
usually is, ‘‘ Why, we elect officers, discuss matters of 
interest, and collect fees.”’ 

That’s just it. Officers, fees. new members, new 
business, old business, general discussion, and every 
one goes home, thoroughly decided never to attend 
another meeting. Is there any way to remedy this 
difficulty—a lack of interest on the part of menin the 
camera club? I think Imay say that the method I 
propose if carried out will be found practical and in- 
teresting to members of any club for the purpose of 
personal benefit in photographic work. 

1.—Officers. You will say you have just scorned of- 
ficers, and yet you put them atthe top of your list. 
Very true; I do hate to see the election of officers the 
drawing card for meeting after meeting, but we must 
start with them. We must have a small executive 
committee, one of whose members shall be virtually 
president of the club, another secretary, another treas- 
urer. Their chief duty will be however, to arrange 
for each meeting, as we shall see later. 

2.—Meetings. There should be regular monthly 
meetings on some convenient night,and it should be 
understood that anyone becoming a member of the so- 
ciety is expected to make a reasonable effort to attend 
each meeting. 

3 —The activity. This is the important feature of 
the regime. The executive committee should choosea 
subject for discussion for each month, one of true 
photographic interest, and appoint some member of 
the club to prepare to discuss it or obtain the services 
of some outside authority on the subject. 

In case the club be composed of persons having time 
and inclination to work out new processes it might be 
well to havea double subject for each meeting; the 
one practical, the other theoretical. The practical 
subject, let us say, has been chosen. It is ‘‘ Gum-bi- 
chromate processes.’’ The theoretical, let us say, is 


“The action of light on the sensitive film. Both of 
these subjects are treated in one evening. During the 
month members will be expected to do work along the 
line of the practical subject. They will prepare in this 
case, let us say, three or more prints, adopting one of 
the processes which they have heard discussed in the 
meeting. They willtake those prints to the next meet- 
ing, and will benefitthereby the fellow workers and ob- 
tain belp from them. 

There are countless subjects, both practical and the- 
oretical, which may be treated in this way, and a vast 
library to be drawn from to work upa lecture. Fur- 
ther, there are in every town many men who are by 
experience capable of giving valuable talks on special 
branches of work, and in many cases these men will be 
found very willing to give the club the benefit of their 
research. 

In closing let me say to clubsthat whether you adopt 
my suggestions literally or not, at least Observe these 
maxims. Make the election of officers and other busi- 
ness of less importance. Do not have general discus- 
sion of the broad field ‘‘ Photography.’’ Confine your 
attention at each meeting to some special topic, pre- 
paration having been made beforehand so that an in- 
telligent lecture may be given. Pay less attention to 
the number in your club; five is enough. Energy is 
what counts, not numbers. With thisI close, with 
the sincere hope that some people may follow at least 
in part the suggestions I have made, and that they 
may be aided thereby to bring the club to some de- 
gree of excellence.—‘* Western Camera Notes.”’ 


HOME MADE RUBY GLASS. 


Dissolve a little cosine in ordinary negative varnish, 
and also a like amount of aurantiain another portion 
of the varnish. Flow one side of two sheets of glass, 
one with one varnish and the other with the remain- 
der. When dry bind the two with their varnished 
surfaces together and you will have an excellent 
substitute for the expensive and often hard to ob- 
tain ruby glass. A pairof glasses so produced is as 
near safe as one can hope to secure, and passes a very 
pleasing and comfortable light by which to work. 
Continued use willresultin aslightfading of the color 
but they are so easily prepared and the fading is so 
slow, except where sunlight is used as an illuminant, 
that this is a very slight drawback. 
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EBONIZING WOOD. 


PROCESSES FOR STAINING BOTH HARD AND SOFT WOODS. 


Ebony or ‘ lignum vite, ’’ as it is known to botan- 
ists, is a wood that isso intractable as to be worked 
with great difficulty. Therefore, the following pro- 
cesses of ‘‘ebonizing ’’ various kinds of wood, and 
imparting tothem a black color, should be of inter- 
est. Success in some cases will depend on the na- 
ture of the wood being ebonized. For example, woods 
that are rich in tannin,such as oak, beech, etc.. will 
readily become blacked when brought into contact 
with salts of iron, because this mineral chemically re- 
acts on the tannin and converts it into tannate of iron, 
which is black, or greyish black, while on soft woods 
that are free from tannin, salts of iron will only pro- 
duce a silvery grey, but logwood, Brazil wood and an- 
iline hydrochlorate will impart a rich deep black color 
to woods free from tannin. It will therefore be best 
for the reader to experiment on afew small pieces of 
the woods he intends to ebonize, so as to find out 
which particular process will yield the deepest and 
richest black. When this information has been ob- 
tained, he can proceed to ebonize all the wood he 
wants to. 

As the process employed usually consists of steeping 
the wood in the ebonizing solution, or of an applica- 
tion of it tothe surface of the wood by means of a 
sponge or brush, it will be best to cut the wood into 
the desired pattern before ebonizing it, because the 
ebonizing solutions seldom penetrate the surface very 
deeply; consequently cut-out edges will show white 
or a different shade of black to that which the surface 
does. Besides, some of the ebonizing solutions require 
to be applied to the wood very hot, or even require the 
wood to be boiled in the fluid, with the result that the 
wood becomes more or less softened and liable to 
warp, and such warping would spoiltheacenracy of 
cutting, whereas if the cut pattern be at all warped af- 
ter ebonizing, it is easily rendered flat again by laying 
it between boards with heavy weights on top until the 
wood is dry and level. 

EBONIZING PROCESS FOR SOFT WOODS. 

No. 1.—Dissolve 1} oz. of sulphate of iron crystals in 
1 quart of water and then add 2 oz. of logwood chips 
and boil the fluid for one hour; then strain the fluid 
and apply it to the wood with a sponge, or else steep 
the wood in the fluid for a few minutes; then remove 
the wood, allow it to dry by exposure to the air, not 
before a fire, and repeat the application of che fluid, or 
the steeping in it until the wood is black enough. To 
increase the deepness of the black tone, the wood may 
be wetted with iron liquor, after the first application 
of the logwood solution and before the second and 
third application. This iron liquor is prepared by dis- 
solving 2 oz. of steel filings, clean and free from grease, 


by boiling them in} pint of strong vinegar or acetic 
acid, and straining or filtering the fluid. When the 
wood is stained deep enough and is dry, sandpaper it 
until a smooth surface is obtained, then lay on the 
surface a slight coating of olive oil, and then mix a lit- 
tle French polish and drop black and rub over the sur- 
face of a polishing pad such as French polishers use. 

Such a pad is made by taking a quantity of tow or 
cotton wool, rolling it into a ball, and then covering 
the ball with a piece of clean linen rag; cotton fab- 
ric will not do, as the fiber is too short, and works up 
fluffy under the rubbing. To usethe polish, poura 
little of it into a plate and then mix a little powdered 
drop black to disguise the brown color of the polish. 
The blade of a knifeis the best thing to rub up the 
polish and drop black, being careful that there is no 
lump of the black left uncrushed or unmixed with 
the polish. 

Now take the polishing pad between the thumb and 
forefinger, moisten its surface with a little olive oil, 
dip the oiled surtace on the polish, but not too much, 
put one spot of olive oil on top of the layer of pol- 
ish and proceed to rubthe pad over the wood. The 
rubbing is usually done in a series of intertwiniag cir- 
cles, but the outline of the pattern will determine how 
best torub the pad overthe wood. When you find 
the polishing pad becoming sticky, apply a little more 
polish and oiltothe pad. Any polish that has found 
its way into the cut-out pattern of the wood should be 
removed by means of a p.ece of wood covered with a 
piece of fine linen. 

If itis desired to bring up a very highly polished 
surface, a little methylated finish should be rubbed 
over the polished surface before the polish has be- 
come quite dry. Instead of bringing up a polish with 
French polish, the wood may be varnished with a coat 
of quick-drying varnish, and if required to present a 
dull gloss, the varnished surface, when dry, may be 
rubbed with a pad dipped in finely powdered pumice 
stone, and then raw linseed oil rubbed over the pum- 
iced surface untilitis uniformly smooth. Instead of 
French polishing or varnishing, a very good smoothly 
finished surface is imparted to the wood by wax pol- 
ishing, which is much simpler and quicker. The pro- 
cess is carried out as follows: 

No. 2;—Put 1 oz. of beeswax, 4 oz. of Japan wax and 
3 oz. of yellow wax (ceresin) into a small saucepan, and 
gently heat them until melted; then remove the sauce- 
pan from the fire and add sufficient oil of turpentine to 
render the mixture of a soft, unctuous consistence 

when cold. The actual amount of turpentine required 
will depend on the quality of the waxes used. Pure 
b eeswax and a high-class ceresin will require more oil 
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of turpentine than the inferior quaiities. If the com- 
pound sets too solid at first, it should be remelted at a 
gentle heat, because the turpentine that is in the com- 
pound will render it very inflammable at anything like 
a high temperature, because the turpentine vapors 
that are given off when hot easily ignite when they 
reach a naked flame. Allow the melted wax to cool 
slightly, and add more turpentine and allow to cool 
until congealed; repeat the melting and addition of 
turpentine if still too solid and stiff until the mass is 
of a soft greasy consistence. By means of a few grains 
of any of the aniline colors which are soluble in oils 
and fats, known as oil dyes, the wax compound can 
be colored to match any kind of wood. 

To use the wax polish, just lightly rub the surface 
of the stained wood, after having smoothed it with 
sandpaper and with a little olive or raw linseed oil, 
and then rub the polish on with asoft piece of felt; it 
may be applied warm if it is desired to penetrate 
deeply into the wood; then with a second piece of dry 
felt rub the waxen surface until a dull gloss results. 
If too much wax be not used and the rubbing well 
done, no greasy feel will be imparted to the wood, 
and an occasional rub up with a dry rag will renovate 
it very quickly, and prevent all dust and grime ad- 
hering. 

No. 3—Put 1 quart of strong vinegar into a saucepan 
and boil it up along with 8 oz. of Berlin blue, and 4 
oz. of nut galls. Boil the mixture for half to three- 
quarter of an hour, then strain and when cool the fluid 
is ready for use as directed in No. 1. 

EBCNIZING PROCESS FOR HARD WOODS. 

Some hard woods do not readily take a black color 
from the application of a single staining fluid, but re- 
quire to be treated with two different decoctions, of 
of which the following are typical: Dissolve 6to8 
ozs. extract of logwood in 1 quart of water by boiling, 
and add? drachm of alum; stir the fluid and apply 
this to the wood, giving one, two, or three applica- 
tions as required to produce a deep stain. When the 
second is nearly dry give an application of “iron 
liquor’ (see No. 1); repeat the application of the iron 
liquor until a deep color is obtained. 

With very hard woods it is often requisite to steep the 
wood in the coloring solution or even boil the wood in 
it. But it will be foundin such cases that a spirit 
stain is preferable to an aqueous one; the spirit will 
penetrate the fiber much better. To prevent the stain 
being abstracted when the wood is polished or var- 
nished it should be sized with a thin solution of glue 
size before applyingthe polish. Two ounces of good 
white glue in 1 pint of water will be sufficient. Soak 
the glue for several hours in cold water and then melt 
it by heating in a glue pot with the remainder of the 
water and apply when cooled, or else allow to set toa 
jelly and rub the jelly size into the wood and let it dry 
before varnishing. The size may be colored witha 
little of the dye liquor that has been used for stain- 
ing the wood. 


No. 4.—A good black spirit stain is obtained by dis 
solving 1 oz. of sheeline and 1 oz. of nigrasin in 1 pint 
of methylated spirit, i.e., alcohol metholated with 
acotone, not with mineral oils, and apply several ap- 
plications ot this until the surface is a deep black; the 
dye liquor can be applied hot, but as hot fluids are lia- 
ble to raise the fiber of the wood, a light sand paper- 
ing with No. 0 sandpaper will be necessary, and if the 
abrasion thus caused shows signs of cutting into the 
black stain, that is, if it allows the color of the 
wood to appear beneath the black stain, a final ap- 
plication after sandpapering, of cold stain must be 
given; then size and varnish the wood as directed in 
No. 1. 

No. 5.—A good black staining compound, to be used 
on all kinds of wood, and as a final application, is to dis- 
solve 4 ozs. of logwood extract in 1 quart of water and 
add toz yellowchromate of potash while heating ; 
then allow the mixture to rest a few days until it 
thickens slightly; the fluid thus applied will form a 
good black surface, There are mauy other formule 
for producing black stain on wood, but the above will 
suffice for all the needs of the amateur.—‘* Hobbies,”’ 
London. 


MAKING A FLASH FOR PHOTOS. 


It is sometimes desirable to produce a flash when 
only magnesium powder is at hand and there is no 
suitable lamp available, says Fayette J. Chute in 
‘““Camera Craft.’’ At other times the matter of ex- 
pense may be an item, and for that reason the follow- 
ing plan, which is both cheap and effective, may be of 
use: 

Soak some thick blotting paper ina saturated solu- 
tion of saltpetre and allow to dry. One has then only 
to place a small piece on the top of a piece of tin or 
other safe material; place a little magnesium powder 
in the center and fire by applying a match to the cor- 
ner. The lighted match can be held by making a split 
in the end of a long pine stick or lath. The length of 
the flash is much less than that secured with an ordi- 
nary blow-through lamp, particularly when the pow- 
der is in a thin layer. Heaped up, the powder re- 
quires longer to burn, but there is some waste. Spread 
in a train the time is extended and a larger amount of 
light is secured from a given amount of powder than 
when it isheaped up. The planis entirely satisfac- 
tory, and there is less smell and smoke occasioned than 
with many of the expensive compounds offered the 
worker. 





To draw a fine gold wire, the gold may be enclosed 
a covering of copper, and the whole drawn down to the 
finest mechanical limit; then the copper layer is dis- 
solved off, leaving the fine gold nucleus. 
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CORRESPONDENCE. 


No. 119. SPRINGFIELD, MAss., FEB. 16, ’06. 
Ihave read with much interest the articles on the 
nine-inch reflector by Mr. M.A. Ainsley, and would 
like to ask the following questions: 
Where may the glass for the speculum be obtained ? 
What does he mean by the tool? Is it a disc of glass 
the same size as the mirror, or is it flat when the grind- 
ing commences? 
What does glass fora 6 in. and a 9 in. mirror cost ? 
¥. 8; I. 


Unless one desires an exceptionally fine instrument 
requiring imported glass, plate glass, obtainable at 
any large dealer in plate glass may be used. A piece 
6 in. square and 1 in. thick would cost about $1.00; 9 
in. square and 1} in. thick, about $1.50. 

The tool is a piece of glass identical with that used 
for the lens, both being flat before grinding. As grind- 
ing proceeds the speculum takes a concave form and 
the tool a convex form to correspond, this being fixed 
by tooling the pitch as described in the articles. 


No. 130. CEYLON, MINN., FEB. 12, ’06. 

I would like to know the size of magnet wire to use 
in winding the armature and field of adynamo. Is 
No. 18 wire all right, or is finer wire best? 

How much magnet wire does it take for an 8-light 
dynamo, 16 c. p. each? A.R. L. 

The windings of the field and armature of a dynauo 
are determined by the design, materials used, and out- 
put.desired. As these particulars have not been sup- 
plied by the writer we are unable to answer the in- 
quiries. 


No. 131. BATAVIA, N. Y. JAN. 25, '06. 

With a} inch spark coil and 50 ft. aerial with prop- 
er ground connection, should I be likely to meet with 
any difficulty in sending signals across two city streets 
a distance of about 250 feet ? 

How would it do to have several wires for my re- 
ceiving aerial and arrange to cut out all but one while 
sending ? : L. C. H. 

A half-inch spark coil, with the gap closed to about 
4 of aninch, will transmit signals a distance of approx- 
imately 500 yards, when a very sensitive michrophonic 
detector is used. With a coherer made of 2-10 or} 
glass tube, with tight fitting brass electrodes and mixed 
silver and nickel filings, by proper adjusting you could 
operate a sensitive relay over a distance of 250 feet. 
Such a coherer would require more or less adjusting, 
but for experimental use should prove satisfactory. 

It is customary in wireJess stations to use one wire 
for sending, and a large network for receiving. There 
is no reason,in an experimental] station such as yours, 
to go to this trouble unless you care to do so for the 
sake of making comparisons as to efficiency. 


No. 182. TISDALE, GA., FEB. 16. ’06. 
When I connect my aerial wire to the spark ball the 


spark changes from a fat white one to athin one. 
Why is this? When I connect the ground oa, the 
spark almost vanishes at times. Does this affect the 
sending? R. P. M. 

The aerial and ground wires are radiating or dispers- 
ing all the spark discharge in the form of energy. If 
you use a Leyden jar bridged acrossthe spark gap and 
close the gap up toy in., you will be able to send fur- 
ther. 


No. 138. CAMBRIDGE, MAss.,J AN. 29, ’06. 

A friend says that in magnetizing asteel rod by in- 
serting it in a coil of wire connected toa source of elec- 
tric current, that the longer the steel stays within the 
coil, the stronger the magnet. Another declares that 
magnetization is instantaneous, and that a long inser- 
tion has no value. Which is right? B. O. C. 

The latter is right, A greater saturation of magne- 
tism may be obtained by tapping it with a piece of 
wood or a wooden mallet while being magnetized. 


No. 184. BEDFORD, Ind., Frs, 14, '06. 

Please give formula for making the red shellac coat- 
ing found on finished magnet coils. 

Where can I buy or lease a machine for winding’fine 
wire into sectional coils? Do you know the price of 
such a machine? 

Please give method of marking steel tools perma- 
nently. B.N.S. 

Dissolve common red sealing wax in wood alcohol. 

Winding machines, such as you desire, are not pur- 
chased outright. Coil manufacturers design and con- 
struct their own machines and do not lease them. 

Coat the steel with paraffine or beeswax. Scratch 
the initials with a sharp point, being sureto reach the 
metal. Fill the marks in the wax with a strong solu- 
tion of nitric acid and water. Allow to stand for five 
minutes, then wash with water and remove the wax 
and the marks will be found permanently etched on the 
steel. 


No. 135. S. WEymoutTH, MaAss., JAN. 25, ’06. 

I would be greatly obliged if you would kindly an- 
swer the following questions: 

1. Can you give me some idea as to how small a 
propeller I can use in a15 ft. boat, 4 ft. beam? The 
engine is a small bicycle motor rated at about 1} h. p. 
I think most bicycle motors are regarded as high 
speed motors. : 

2. Would it be best to gear down so the propeller 
shaft would run slower thanthe engine? If so, about 
what rate would be best so that the engine wouldn’t 
race ? 

3. What advantage is there in having a propeller 
with three blades rather than two? 

4. Does the angle at which the propeller shaft 
passes through the boat have any effect upon the 
speed developed? By angle I mean that formed by 
the propeller shaft and the bottom of the boat. I 
want to use as smalla propeller as possible so that 
the boat will draw very little water. R. A.S. 
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The information furnished is so meager as to make 
the answers only approximate and in accord with the 
usual practice in marine design. 

1. A 12 in. propeller with three blades is about 
right for the size boat mentioned. The engine may or 
may not furnish the requisite pewer to drive it to 
speed. 

2. Connect the shaft direct to engine; reducing 
gears use much power which had best be applied to 
driving the propeller, 

3. The number of blades is determined by the area 
necessary to develop the required ‘‘ hold”’ on the wa- 
ter. Three blades arealso better balanced than two. 

4. The angle of the shaft should be as small as con- 
venience will allow, asthe pitch of the blades is design- 
ed to work best at alow angle. In a small boat this is 
not as important as with largeones. Itis rather doubt- 
fulif the motor you mention will drive the boat tospeed 
especially in a strong head wind. 


No. 136. MOUNTAINVILLE, N. Y., JAN. 17, ’06. 

Will you kindly answer the following questions: 1 
have asmall 25-volt dynamo and am trying to make 
a storage battery to be charged by it, but I am con- 
fronted by several troubles. 

1. I have hard work making the lead oxide stay in 
the grids. 

2. Ihave been unable to make a plaster mold that 
would stand casting over five or six grids before break- 
ing up. The heat of the molten metal would soften 
the plaster next to the grid, and consequently it would 
drop off in thin scales when the mold was taken 
apart. Can I remedy thisin any way ? 

3. After I have the lead plates in place in the jar, 
would it be advisable to fillin between and around 
them with clean gravel to keep the oxide in place, If 
not, give reason. G. B. 


1. Ifthe paste is properly mixed and firmly ham- 
mered into the grids, it should remain in place, if the 
cells are charged and discharged at the proper rate. 
Read the description in the June, 1904, number of this 
magazine. 

2. Plaster molds are suitable for only a few cast- 
ings. Make one of fine grained hard wood such as 
maple or birch, coating the inside with graphite pow- 
der and heating the metal only tothe point where it 
will flow freely. Iron molds can be made at small ex- 
pense, as described in the article above mentioned, 
and are recommended. 

3. The positive plates should be fully insulated 
fromthe negative ones; even flakes of oxide which 
drop vff are injurious, as they are very liable to cause 
a short circuit. The use of gravelas mentioned would 
have the same effect, and would be decidedly detri- 
mental. 


No. 137. DAYTON, OuI0, FEB. 13, ’06. 
Will you please answer this question in your corre- 

spondence cclumn: 

Ihave a small induction coil, rated at } in. spark. 


When [ first received the coil I tested it on four cells 
of dry battery, and it gave the required spark, but 
only fora minute. Since that time it refuses to give 
any spark at all except when the space between the 
secondary terminals is very small. I have tried it on 
five and six cells of battery, but without any better suc- 
cess. Can you tell me what the troubleis and how to 
overcome it? M. M. H. 


It is evident that something has happened tothe 
coil, whether due to yourimproper use or a defect in 
the coil cannot be determined without taking it apart 
and making a close examination. As the coils sent 
out by all reputable manufacturers are thoroughly 
tested before shipping, the probability is that you may 
have accidentally done something which has caused 
the trouble. First examine the connections, and es- 
pecially those between the secondary winding and the 
discharging posts. If acareful examination fails to 
locate the fault a complete rewinding of the coil will 
probably be necessary. 


No. 138. Fait RIVER, MAss., MARcH 6, ’06. 

In the March, 1906, issue is an article by Oscar F, 
Dame, in which he describes a method of building 
condenrers by using sheets of glass 18x 24 in. with tin 
foil placed between. Can you tell me the number of 
layers to get the best results for a three or four inch 
coil ? A. F.N. 

The condenser described in the article mentioned is 
for a particular purpose only. You do not state for 
what purpose you desire the condenser, but as the coil 
you mention is ratber larger than the one for which 
the condenser described was used, it is presumed you 
have some other use in mind. Personally, we favor a 
condenser made of waxed paper and sheets of foil, and 
specifications for same are given in the October, 1905, 
number of this magazine in the article on Induction 
Coils. For athree or four inch coil a condenser hav- 
ing 60 sheets of tin foil 8x5in. would answer. It 
would be advisable to make it up in four sections so 
that the whole or a part could be used as required for 
different kinds of work. 


No. 139. SAN FRANCISCO, CAL. MARCH 13, ’06. 

Can youinform me how to wind two magnets with 
what is called a ‘‘differential winding,’’ which is 
claimed to produce absolutely no spark at break? A 
condenser or added resistance to same is not satis- 
factory as the spark still! remains. I have two mag- 
nets, each wound with 400 turns of wire and use 
three dry eells. The object in view is to obtain the 
same energizing effect with the differential wind- 
ing as when ordinarily wound, and not to use any 
more battery. 

Is a condenser used on a spark coil to increase the 
spark? If so, how is it connected? Can the condenser 
be used to reduce the spark. PW 

Differential winding is not suitable for induction 
coils, as one part of the winding opposes and neutral- 
izes or balances the other part. A condenser acts as 
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2 capacity to store the energy created in the primary 
winding by the inductive effect of the ‘‘break’’ current 
in the secondary. Inthis way it has the effect of in- 
creasing the spark. If rightly proportioned to the size 
vf the coil used with it there should be no spark at 
the contact points of the interrupter, provided the lat- 
ter is properly designed and weil made. The informa- 
tion you send is not sufficiently complete to tell what 
is the trouble, but the indications are that the fault is 
with the interrupter; or condenser. 


SCIENCE AND INDUSTRY. 


A communication by Mr.’George W. Walker, of the 
University of Glasgow, Scotland, he describes a meth- 
od of reversing static induction machines. He ob- 
served accidentally that on stopping a small Voss ma- 
chine and giving it two turns in the wrong direction, 
the poles had been reversed. The experiment was re- 
peated a number of times and invariably the reversal 
occurred. The effect was then tried with a vacuum 
discharge tube connected to the knobs, While the 
tube was fresh the reversal occurred but seldom. It 
was found, however, that if the discharge was made 
to pass by connecting one terminal of the tube to earth 
and the other terminal to one pole of the machine, 
while the second pole was kept insulated, the reversal 
invariably occurred when the procedure mentioned 
was followed. Next, a large Wimshurst machine was 
tested, with the same results. It was noticed, how- 
ever, that when the induction rods were so arranged 
that the machine excited both ways, the reversal did 
not occur. The author believes that this provides a 
way of getiing the discharge to pass in whatever direc- 
tion is required. 


An exhibit at the recent meeting of the Society of 
Geriman Plumbers which attracted considerable atten 
tion, was that showing an inventien of Chemist Blau 
of Augsburg, for the manufacture of fluid gas from the 
residuum of petroleum and heavy mineral oils. The 
inventor says this gas may be manufactured very 
cheaply where there is an abundance of petroleum, 
and that it may be transported from one place to an- 
other in cylinders as easily as carbonic acid gas. The 
gas may be used for lighting churches, halls and de- 
tached buildings, and in small tanks may be used in 
lighting automobiles. The Blau gas makes a very 
brilliant light for street lighting, and is very difficult 
to explode. 


It has been discovered recently that the slime or re- 
siduum from the thermal springs at the city of Baden- 
Baden, Germany, contains very powerful radium. Prof. 
H. Gertel, of Wolfenbuttel, Germany, says this radium 
is forty times more powerful than that found in the 


residuum of cold-water springs or in mud baths. Pre- 





viously the residuum from the water at Baded Baden 
was considered worthless by the scientific world and 
was discarded, but itis now carefully collected and 
sent to laboratories. For hundreds of years, in fact 
since the time of the Roman occupancy, persons have 
claimed that this slime possessed healing qualities, 
but the matter was regarded by scientists as a super- 
stition. The hot baths at Baden-Baden are very bene- 
ficial in the treatment of rheumatism, and are visited 
annually by thousands suffering from that disease. 


Last April a Canadian company installed a plant at 
Vancouver for the manufactnre of wire wound pipe, 
since which time between thirty and forty carloads 
have been shipped to the Northwest Territories, Mani- 
toba and Vancouver Island, and other orders are on 
hand which will be filled within a very short time. It 
is claimed that this pipe is superior, for water-supply 
purposes, to iron pipe and can be furnished at less than 
half the price. Besides this, it ismuch lighterto han- 
die and is not so liableto burst upon freezing, as pipe 
made of iron. Large quantities of this pipe are being 
put into use by mill owners and mining engineers in 
lieu of flumes, as its use results in the saving of water 
and repair. This new industry seems to have a good 
future before it. 


An extremly simple method of cutting a gage glass 
is deseribed in the ‘‘American Machinist.”’. It con- 
sists of taking a match, cutting it and thoroughly 
wetting the head. Then, after measuring the glass, 
put the wet match head inside the glass where it is 
to be cut and turn the glass several times until a ring 
is formed on the inside. Now hold alighted match 
under this mark and the giass may be easily separated 
at the desired point. This method of cutting the glass 
should be more accurate than using a file to mark and 
break off the glass. 


There are weather prophets and weather prophets, 
but there isa stone which it is asserted unfailingly 
foretells changes in the weather. This stone was found 
in Finland many years ago by an explorer and has 
been watched by scientists with great interest. It is 
known as the samakuir, and presents a white mottled 
appearance in sunshine, gradually turning from gray 
toblack as arainstorm approaches. The samakuir is 
madeup of clay, nitre and rock salt. In dry weather 
the salt in the stone is prominent, but when the air is 
filled with moisturethe salt absorbs the moisture and 
turns black, thus acting as a barometer. 


Parchment paper is made by dipping ordinary un- 
sized paper for a few seconds in concentrated sulphu- 
ric acid mixed with one half its volume of water and 
then quickly removing all traces of theacid. The pa- 
per thus treated undergoes a remarkable change, it 
having acquired a parchment like texture, translucent 
and becomes five times stronger than ordinary paper. 
Chloride of zinc is also used to impart a parchment ef- 
fect to paper. 








